
B-ENT, 2013, 9, 111-116

Introduction

Tinnitus is defined as the perception of a sound in 
the absence of an external stimulus. Tinnitus is also 
defined as perceiving sound in association with 
 activity in the nervous system that does not match 
the resonant or mechanical activity in the cochlea.1 
The pathological mechanisms and clinical features 
are still not fully understood. The prevalence of 
 tinnitus has been variously reported as ranging 
from 2-32%.1,2 Tin nitus is more common in men 
than in women, and its prevalence increases with 
advancing age. Tinnitus is accompanied by hearing 
loss in many cases. Furthermore, as hearing loss 
 increases, so does the incidence of tinnitus.3

Vitamin B12 is a co-enzyme that has a role in 
two particularly important metabolic functions in 
normal cell growth and DNA synthesis. Vitamin 

B12 is an important co-factor that plays a role in 
basic myelin protein synthesis. B12 deficiency is 
associated with axonal degeneration, demyelinisa-
tion, and subsequent neuronal death.4 

Cochlear function is dependent on adequate 
 vascular supply and the normal functioning of 
nerve tissue. Homocysteine is elevated during 
 deficiencies of vitamin B-12, folate, or both, and 
homocysteine is believed to be a vascular toxin and 
a neurotoxin.5 In electrophysiological studies of 
 vitamin B12 deficiency, an increase in sensori-
motor axonopathy and central conduction has been 
shown.6 Vitamin B12 deficiency may cause the 
 demyelinisation of neurons in the cochlear nerve, 
resulting in hearing loss.6,7 Additionally, low levels 
of vitamin B12 and folate are associated with  
the destruction of the microvasculature of the  
stria  vascularis, which might result in decreased 
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10 = unbearable tinnitus). Symptoms were deemed 
to be improved if perceived tinnitus improved by 
one or more points on this scale.

Statistical analyses of data were conducted using 
the SPSS 15.0 and Graphpad 5.0 software. For the 
analysis of values between groups, chi-square testing 
and paired two-tailed Student’s t-testing were used. 
P values < 0.05 were deemed to indicate  statistical 
significance. The statistical model used considered 
gender (male, female), age group (Group 1: 17-29, 
Group 2: 30-49, Group 3: 50-66 age), tinnitus status 
(tinnitus present / no tinnitus, normal), response to 
treatment (yes/no), tinnitus duration, vitamin B12 
level (low/normal), and  frequency.

Results

The patients complaining of tinnitus had experi-
enced tinnitus for 3 months to 10 years. Patients 
with normal vitamin B12 had experienced tinnitus 
for an average of 15.10 (SD 13.51) months, and 
those with vitamin B12 deficiency had experienced 
tinnitus for an average of 19.61 (SD 25.12) months. 
Tinnitus was found to be unilateral in 57% of cases 
(right ear in 56% and left ear in 44% of these cases) 
and bilateral in 43% of cases.

Of the patients with tinnitus, 63% had low vitamin 
B12 levels, and 37% had normal levels. In the con-
trol group, 12 had low vitamin B12 levels and eight 
had normal levels. When tinnitus patients with 
 vitamin B12 deficiency were compared with the 
control group, no statistically significant dif ference 
was found (p = 0.80, odds ratio (OR) =1.13). No 
significant difference was observed  between male 
and female tinnitus patients with  normal B12 levels 
with regard to age range (p = 0.377, chi-square = 
1.9470).

No significant difference was observed between 
male and female tinnitus patients with vitamin B12 
deficiency over the age range (p = 0.7507, chi-
square = 0.573).

No significant difference in age range was ob-
served between patients with vitamin B12 deficiency 
and those with normal vitamin B12 levels (p = 0.22, 
chi-square = 2.99). 

Table 1 lists air conduction thresholds (expressed 
as means and standard deviations) before and after 
vitamin B12 treatment for each frequency in the 
pure tone audiometry of 63 patients between 250 
and 20000 Hz. An increase in hearing loss values 
was observed at frequencies above 8000 Hz. This 

 endocochlear potential and in hearing loss and 
 tinnitus.5

In this study, we sought to understand the 
 connection between vitamin B12 deficiency and 
non-pulsatile tinnitus and hearing loss. 

Materials and methods

This study included 100 patients (38 males, 62 fe-
males; age range, 17-66, mean 43.87, SD 10.12). 
The control group included 20 healthy volunteers 
(9 males, 11 females; age range, 19-59, mean 33.85, 
SD 11.16). After a detailed medical history,  patients 
who had suffered head trauma, who had a history of 
chronic otitis media or a family history of hearing 
loss and who had a noise induced hearing loss were 
excluded. A typical otological and audiological 
 examination was carried out in all patients. Computed 
tomography (CT) and/or magnetic resonance imaging 
(MRI) were performed when retrocochlear hearing 
loss was suspected. The sample was divided into 
three age groups: 17-29, 30-49, and 50-66 years.

Audiometry and high-frequency audiometry 
were performed in all patients and the control 
group. The audiometric evaluation was performed 
using a soundproof AC 40 Audiometry cabin cali-
brated to ISO 9001 standards. Frequencies at oc-
tave intervals from 250 to 20000 Hz were tested for 
air conduction and from 500 to 4000 Hz for bone 
conduction (Figures 1, 2 show average audiograms).

Blood samples were taken after overnight fasting, 
and serum cobalamin levels were evaluated  using a 
Beckman Coulter UniCel DxI 800 Immunoassay 
Analyser (normal values; 180–914 pg/mL). Subjects 
were deemed to be vitamin B12 deficient if the 
 serum cobalamin level was below 180 pg/mL. 
 Patients who had serum vitamin B12 deficiency 
were started on parenteral vitamin B12 treatment: 
63 patients with low vitamin B12 levels received 
parenteral vitamin B12 therapy. Vitamin B12  
(1 g/mL) was injected intramuscularly once a day 
for five days and then once a month for one year. 
Serum vitamin B12 concentrations increased 
 significantly after this vitamin B12 treatment. 

The effects of vitamin B12 treatment on hearing 
were assessed using audiometry. Pure tone audio-
metry was repeated after treatment. The severity of 
patient tinnitus was also assessed using a tinnitus 
visual analogue scale (VAS).8 On this scale, the 
 patients stated their own discomfort level using 
 ratings ranging from 0 to 10 (0 = absence of tinnitus; 
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Eight of these patients reported some relief on the 
VAS, but the level of improvement was negligible 
(p > 0.05).

Discussion

Tinnitus is a common complaint that can affect a 
patient’s quality of life. Although the cause is usu-
ally unknown, tinnitus can be a symptom of almost 
any ear disorder, including infection, a blocked ear 
canal (ear wax) or Eustachian tube, otosclerosis, 
labyrinthitis, and Meniere’s disease. Additionally, 
neurological disorders, metabolic disorders, psy-
chiatric disorders and even the adverse effects of 
some drugs (e.g., aspirin and some antibiotics) can 
cause tinnitus symptoms.1,2

increase was observed up to 20000 Hz. Hearing 
loss was higher in ears with tinnitus. Greater hearing 
loss on the right side was associated with right-side 
tinnitus, and greater hearing loss in the left ear was 
associated with left-side tinnitus. However, hearing 
loss was not proportional to tinnitus severity.

The control audiometry revealed that B12 re-
placement treatment was effective in the right and 
left ears at 250 Hz in the 63 patients with vitamin 
B12 deficiency (p < 0.005). No change was found at 
other frequencies in the right (Figure 1) or left ear 
(Figure 2).

In subjects with vitamin B12 deficiency, the 
mean VAS values were 6.40 ± 1.58 before vitamin 
B12 therapy and 6.24 ± 3.05 after vitamin B12 
 therapy. However, the difference in the severity of 
tinnitus after vitamin B12 therapy was not significant. 

Figure 1
Hearing values at 250-20000 Hz before and after vitamin B12 replacement treatment (right ear)

Figure 2
Hearing values at 250-20000 Hz before and after vitamin B12 replacement treatment (left ear)
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with tinnitus and hearing loss, showed that B12 
 replacement treatment was useful, and suggested 
routine control of vitamin B12 levels in patients 
with chronic tinnitus.

Bilateral symmetrical hearing loss occurs in 
 patients with tinnitus, especially at 8000–20000 Hz. 
Hearing loss increases slightly toward higher 
 frequencies.8 Savastona,16 reported sensoroneural 
hearing loss in 85.6% of patients, 65% of whom 
had hearing loss at high frequencies. Our study 
showed an increase in hearing loss in patients with 
tinnitus up to 20,000 Hz. Hearing loss was higher 
in the ear with tinnitus. Greater hearing loss on the 
right side was associated with right-sided tinnitus, 
whereas greater hearing loss in the left ear was 
 associated with left-sided tinnitus.

Huston et al.;5 suggested that B12 deficiency 
may be a risk factor in age-related hearing loss 
based on a study of 55 females between 60 and 
71 years of age. Berner et al.,17 concluded that there 
was no relationship between hearing loss and 
 vitamin B12 in a study conducted in subjects aged 
67-88. Similarly, in our study, no relationship was 
observed between age and vitamin B12 deficiency 
(p > 0.05). In our study, the age at which tinnitus 
was found most frequently was between 30 and 
49 years, followed by 50-66 and 17-29 years. The 

While tinnitus is often bilateral, it can also occur 
on only one side. Stouffer and Tyler,9 reported that 
tinnitus was bilateral in 52% of cases, one-sided in 
37% of cases, and localised in the cranium instead 
of the ear in 10% of cases; in 1% of cases, sounds 
were perceived as coming from outside the head. In 
our study, 43% of the patients and 57% of the 
 patients had bilateral and single-sided tinnitus 
 respectively.

The mechanism of tinnitus has not been fully 
elucidated. Tinnitus is considered to be based on 
anatomical and/or functional changes in the audi-
tory system.10,11 Vitamin B12 deficiency is a risk 
factor in cerebral, coronary, and peripheral vascular 
diseases.12 On the basis of electro-physiological 
studies, Hall3 observed that sensorineural motor 
axonopathy is seen in vitamin B12 deficiency, and 
Zegers et al.,13 observed an increase in central trans-
mission time in B12 deficiency. 

The most common cause of tinnitus is probably 
hearing loss. Because the cochlea is a highly vascu-
larised entity, vitamin B12 deficiency can reduce 
blood flow in the cochlea and may result in hearing 
loss, especially in older people.5,14 Additionally, 
 vitamin B12 deficiency may adversely affect the 
myelinisation of the cochlear nerve15. Shemesh et 
al.,4 found B12 deficiency in 47% of the patients 

Table 1

Pure tone air conduction thresholds (dB HL) in 63 patients (grand average)
Hz Right Ear Pretreatment 

hearing loss (dB)
Right Ear
Posttreatment hearing loss 
(dB)

Left Ear
Pretreatment hearing loss 
(dB) 

Left Ear
Posttreatment hearing loss 
(dB)

250 26.51 (7.44)* 24.37 (7.38) 28.17 (8.67) 24.84 (7.62)
500 21.19 (7.11) 20.32 (7.06) 21.27 (7.46) 20.71 (7.00)
1000 16.90 (7.80) 17.54 (7.77) 17.46 (8.65) 17.22 (8.46)
2000 21.35 (10.25) 21.98 (10.34) 21.67 (11.78) 21.11 (11.69)
4000 31.11 (17.65) 31.83 (17.40) 33.10 (17.61) 33.25 (18.01)
8000 37.14 (20.55) 38.10 (21.62) 38.25 (20.04) 37.14 (20.59)
9000 38.33 (24.38) 38.73 (25.86) 41.75 (25.15) 41.59 (26.38)
10000 57.06 (26.10) 55.24 (26.92) 52.30 (27.16) 54.37 (29.22)
11200 58.17 (27.51) 57.62 (29.81) 53.17 (27.87) 54.68 (29.58)
12500 66.51 (26.98) 67.14 (28.83) 62.54 (27.46) 62.06 (29.60)
14000 80.24 (22.73) 79.13 (24.11) 76.43 (22.69) 76.03 (25.53)
16000 100.8 (14.90) 97.94 (19.54) 97.06 (14.25) 97.30 (16.33)
18000 102.5 (12.04) 101.5 (12.10) 101.1 (10.37) 100.6 (11.05)
20000 100.4 (11.08) 99.52 (11.66) 100.2 (9.07) 99.21 (11.15)

*Values are means (SD).
SD: standard deviation, HL: hearing loss, dB: decibel, Hz: Hertz.
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found between non-pulsatile tinnitus and vitamin 
B12 and vitamin B12 replacement treatment was 
not found to be effective in these patients with 
 tinnitus. The widely-varying aetiology of tinnitus 
indicates that more studies are needed to find causes 
of and effective treatments for tinnitus.
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prevalence of tinnitus was therefore not related to 
age. Additionally, no relationship was established 
between vitamin B12 deficiency and tinnitus 
 severity (p > 0.05). Demeester et al.,18 reported that 
gender had a significant effect and tinnitus is more 
common in males than in females. However, tinni-
tus was more common in females than in males 
(38% males, 62% females) in our study.

There are many measures to estimate the impact 
of tinnitus. Many studies have been performed of 
treatment for tinnitus, and most of these reports 
have evaluated tinnitus subjectively, generally by 
using different questions on a VAS. The VAS is a 
reliable method that is commonly used in studies to 
assess the results of therapy. Our patients received 
questionnaires that assessed how troublesome their 
tinnitus was and evaluated its influence on their 
daily activities and ability to function. We compared 
the results of the VAS before and after treatment, 
which helped to establish an objective assessment 
of the results of therapy.

The treatment of tinnitus depends on its cause. 
The first step in treatment is therefore to establish 
the aetiology. However, because the aetiology is 
unknown in most cases, symptomatic treatment is 
typically applied. The preferred agents for treat-
ment include betahistine hydrochloride, ginkgo 
 biloba extract, local anaesthetics, trimetazidin, 
 vitamins, nimodipin, misoprostol, siklandelate, 
 antidepressants, zinc, melatonin, and baclofen.12,19,20 
Many other products have been tried, along with 
many medical treatment modalities. Rosenberg et 
al.,12 concluded that melatonin treatment was effec-
tive, especially in patients with intense tinnitus. 
Quaranta et al.,21 stated that an increase in serum 
vitamin B12 levels after vitamin B12 treatment 
produced a protective effect with a temporary 
threshold shift, especially at 3000 Hz, and that high 
plasma cyanocobalamin levels can reduce the risk 
of hearing loss as a result of noise. Our study did 
not show any effect of vitamin B12 replacement 
treatment on patient complaints of tinnitus and 
hearing levels in pure tone audiometry. Statistically 
significant improvement was only observed at 
250 Hz (p < 0.001); no change was observed at other 
frequencies (Figures 1, 2).

Conclusion

The effect of vitamin B12 therapy remains contro-
versial. In our study, no significant relationship was 
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