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SUMMARY
Vitamin B12 deficiency is a systemic disease that often
affects the nervous system and peripheral neuropathy
is frequently seen in symptomatic patient. In our study,
neurologically asymptomatic patients with vitamin B12
deficiency were included. Nerve conduction study and
tibial somatosensory evoked potentials (SEP) were
performed. Patients that have another reason for polyneuropathy or another disease that can effect nerve
conduction studies and tibial SEP were excluded.
Twenty patients with vitamin B12 deficiency ( 12 women, 8 men) and 15 healthy subjects were examined.
The median patient age was 47.65±16.08. The mean
vitamin B12 level was 163.65±26 pg/ml (N: 180-900
pg/ml) in the patient group and 292.30±15.86 pg/ml in
the control group. There was a statistically significant
difference in distal latency, nerve conduction velocity
and F wave latency of the common peroneal nerve
(p=0.04, p=0.005 and p=0.000 respectively) between
patient and control groups. There was a negative correlation between the latency and conduction velocity
of the sural nerve with vitamin B12 levels (p=0.04).
There was not a correlation between tibial SEP and vitamin B12 levels (p>0.05). In conclusion, nerve conduction study may show pathological findings in patients with vitamin B12 deficiency neurological syndrome although asymptomatic and nerve conduction
study is a method for detection of early peripheral neuropathy in vitamin B12 deficiency.
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B12 V‹TAM‹N‹ EKS‹KL‹⁄‹ OLAN ASEMPTOMAT‹K
HASTALARDA POL‹NÖROPAT‹
ÖZET
Vitamin B12 eksikligi sistemik bir hastal›k olup genellikle sinir sistemini etkilemekte olup semptomatik hastalarda polinöropati s›kl›kla görülür.. Bizim çal›flmam›za
nörolojik aç›dan asemptomatik olan vitamin B12 eksikli¤i olan hastalar al›nm›flt›r. Çal›flma grubuna sinir ileti
çal›flmas› ve tibial somatosensoriyel uyand›r›lm›fl potensiyeller (SUP) tetkikleri yap›lm›flt›r. Sinir ileti ve tibial
SUP çal›flmas›n› etkileyen herhangi bir hastal›¤› olanlar
çal›flma d›fl› b›rak›lm›flt›r. B12 eksikli¤i tan›s› alan 20
hasta (12 kad›n ve 8 erkek) ve 15 sa¤l›kl› gönüllü çal›flmaya al›nm›flt›r. Hastalarda ortalama yafl 47.65±16.08
idi. Ortalama vitamin B12 düzeyi de hasta grubunda
163.65±26 pg/ml (N:180-900 pg/ml), kontrol grubunda
292.30±15.86 pg/ml olarak bulunmufltur. Peroneal sinir
distal latans›, sinir ileti h›z› ve F dalga latans› hasta ve
kontrol grubu aras›nda belirgin farkl› bulunmufltur (s›ras›yla p=0.04, p=0.005 ve p=0.000). Vitamin B12 düzeyleri ve sural sinir latans› ve ileti h›z› aras›nda negatif korelasyon saptanm›flt›r (p=0.04). Tibial SUP ve vitamin
B12 de¤erleri aras›nda korelasyon bulunmam›flt›r.
Asemptomatik B12 eksikli¤inde sinir ileti çal›flmas›n›n
erken periferal nöropatiyi belirlemede katk›s› olabilece¤i düflünülmüfltür.
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The aim of this study was to evaluate the effects of vitamin B12 deficiency on the nervous system of the
neurologically asymptomatic patients with nerve conduction and somatosensory evoked potential studies.

Anahtar kelimeler: Polinöropati, vitamin B12 eksikli¤i, tibial SEP, sinir ileti çal›flmas›
INTRODUCTION
Vitamin B 12 deficiency may cause heamatological,
gastrointestinal, psychiatric, dermatological and neurological disorders (1,13, 25). Even though vitamin
B12 stores in the human body last for up to five years, its deficiency is not uncommon (1). Neurological
features are related to the pathologies in the peripheral and optic nerves, posterior and lateral columns of
the spinal cord and in the brain leading to myelopathy,
myeloneuropathy, peripheral neuropathy, optic neuropathy, encephalopathy and neuropsychiatric abnormalities (13, 32). Vitamin B12 deficiency effects all age
groups, but it is relatively common in the elderly population therefore diagnosing vitamin B12 deficiency
as a cause of polyneuropathy is problematic as the
frequency of both disorders increases with age (2).
Patients with neurological syndrome have been investigated with various electrophysiological techniques
and the severity, time course and spatial involvement
of the neuraxis due to vitamin B12 deficiency was
predicted, but there are only a few studies that have
examined asymptomatic patients with vitamin B12
deficiency (18, 24, 30).

MATERIAL AND METHODS
This study was conducted in the Division of Electrodiagnostic Neurology, GATA Haydarpafla Training Hospital, ‹stanbul between July-December 2007. Patients
with low vitamin B12 level (<180pg/ml) diagnosed in
the outpatient clinic of internal medicine were referred
to our department and patients without neurological
complaints, signs or symptoms were included in the
study and were examined prospectively.
Patient and control groups were subjected to a detailed clinical history, family history, dietary intake, drug
exposure, gastrointestinal surgery, jaundice and chronic diarrhea, and history of autoimmune disease including thyroid disorders.
Detailed neurological and general examination were
performed. Muscle power, tone, tendon reflex, coordination and sensation to pinprick, joint position and
vibration were tested. Hemo- globin, RBC indices,
blood counts, serum chemistry, HIV and thyroid profile were recorded. Vitamin B12 level was detected by
chemiluminescent immunoassay method (nor-

Tablo 1. The averages of age and vitamin B12 levels and results of Tibial
Somatosensorial Evoked Potentials (P40) in the Patient and Control Groups

(*: Statistically significant)

Tablo 2. Sensory Nerve Conduction Studies

(*: Statistically significant NCV: Nerve conduction velocity)
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Tablo 3. Motor nerve conduction studies

(*: Statistically significant NCV: Nerve conduction velocity)

mal:180-900pg/mL). Patients who have paresthesia,
abnormal sensory or motor findings, changes in reflex
examination or another disease that can effect nerve
conduction studies and tibial SEPs were excluded.
All patients and control subjects underwent conventional sensory and motor nerve conduction studies. In
each subject, the median, ulnar, sural, tibial, and
common peroneal nerves were tested using a
Synergy electromyograph (Medelec Ltd., UK) with
surface recording and stimulating electrodes bilaterally. Sensory nerve potentials were recorded by antidromatic technique with surface recording and stimulating electrodes bilaterally. The amplitude and latency of the sensorial action potentials (SNAP) and
sensorial nerve conduction velocity (SNCV) of median
nerve (third finger- wrist), ulnar nerve (fifth fingerwrist) and sural nerve (lateral malleolus-foreleg) were
measured. Amplitude and the latency of the compound muscle action potentials (CMAP) and motor nerve conduction velocity (MNCV) were measured with
the stimulation of the median nerve (wrist/ elbow), ulnar nerve (wrist, below and upper elbow), common
peroneal nerve (ankle/ fibula head/knee), and tibial
nerve (ankle/ knee) with a special care to insure that
stimulation was supramaximal at all points. F wave latency of each motor nerve was evaluated.
Tibial somatosensory evoked potentials were elicited
by bilateral percutaneous stimulation (0.2ms square
wave pulse) at 3 Hz. Stimuli were delivered at an intensity just above motor threshold. Potentials were recorded from Cz-Fz and the latency of P40 was evaluated.

The objective of the study was described to all patients and control subjects and informed consent was
obtained. Local ethical committee permission had been obtained from our hospital’s ethical committee.
STATISTICAL ANALYSIS
The student’s t test using a 95% confidence interval
was applied to evaluate the differences between the
patient and matched control groups. The correlation
between the parameters and vit B12 levels was examined by Pearson’s Correlation Test. p < 0.05 was
considered to be significant.
RESULTS
Twenty patients with vitamin B12 deficiency ( 12 female, 8 male) and 15 healthy subjects (9 female, 6 male)
were examined. The median age was 47.65±16.08 in
the patient group and 46.70±16.73 in the control group. The mean vitamin B12 level was 163.65±26 pg/ml
(N: 180-900 pg/ml) in the patient group and
323..25±15.86 in the control group (table 1). After all of
the electrophysiological tests have been applied, intramuscular application of cobalamin was started.
In motor nerve conduction studies there was a statistically significant difference in distal latency, NCV and
F wave latency of the common peroneal nerve
(p=0.04, p=0.005 and p=0.000 respectively) between
patient and control groups (table 2). In the patient
group the amplitude of median motor, peroneal and tibial nerves were were smaller than the control group.
According to the sensory nerve conduction studies,
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the latency of the sural nerve was prolonged, the
amplitude and the nerve conduction velocity were diminished as compared with the healthy subjects
(p=0.002, p=0.03 and p=0.034 respectively). The
amplitude of median and ulnar sensory nerves of the
patients were also smaller than the control group (table 3). There was a negative correlation between the latency and conduction velocity of the sural nerve with
vitamin B12 levels (p=0.04)
There was not a statistically significant difference between the patient and control groups according to tibial SEP (p>0.05). There was not a correlation between
vitamin B12 levels and the latency of P40 (p>0.05)
(table 1). In none of the studies there was not a right
to left asymmetry.

decreased amplitudes of mostly sensory nerves in a
majority of cases (8,9,10,19). The other studies did not
observe axonal changes but observed primary demyelinating sensory neuropathy (3, 11, 28) whereas some
studies have shown that motor nerves could also be effected due to vitamin B12 deficiency (5, 9,13,20, 26).
In our study, though the patients were neurologically
asymptomatic, the amplitudes of both motor and sensory nerves were diminished. Distal latency and F wave latency of the common peroneal nerve and the latency of sural nerve were prolonged and NCV of the
both nerves were diminished in the patients with vitamin B12 deficiency. In the literature we have found only
one study that have investigated the neurologically
asymptomatic patients with vitamin B12 deficiency with
nerve conduction studies. Their study population was
younger than our study group and they have found no
significant difference for any of the nerve conduction
study parameters between the asymptomatic patients
with vitamin B12 deficiency and the control group (18).
Abnormalities of somatosensory evoked responses in
individuals with vitamin B12 deficiency were observed
and higher frequency of tibial compared to median
SEP changes were revealed. Patients (n=10) with diminished position and vibration sensation were examined and the prolongation of latency of the median
SEP was found in 40% of the patients, while peroneal SEP was abnormal in all of the patients (9). In another study, patients with myelopathy in 8, myeloneuropathy in 5, neuropathy in 2 patient were examined
with nerve conduction studies and tibial SEP. Tibial
SEP was abnormal in 12 out of 15 and right to left
asymmetry was present in 4 patients. Conversely, no
peripheral or central SEP abnormalities were seen in
18 vegetarians with low vitamin B12 levels, although
6 reported mild sensory symptoms suggestive of peripheral neuropathy and 3 had corroborative clinical
signs. In our study, in tibial SEP study there was not a
statistically difference between patient and control
groups and there was no right to left asymmetry.
In a few studies serum vitamin B12 level were found
to be correlated with the latencies of P39 and sural
SNAP (24). In our study, similarly we have found a negative correlation between the latency and conduction
velocity of the sural nerve with vitamin B12 levels but
there was not a correlation between the latency of P40.
In conclusion, nerve conduction study may show pathological findings in neurologically asymptomatic patients with vitamin B12 deficiency and therefore nerve

DISCUSSION
Vitamin B12 deficiency can occur as a result of malabsorption, gastrointestinal surgery, drugs, parasitic
diseases, autoimmune diseases and genetic defects
(27). Low vitamin B-12 intake may lead to decreased
bioavailability and functional deficiency of cobalamin.
Although early noticeable symptoms of vitamin B-12
deficiency are nonspecific (unusual fatigue, digestion
problems, frequent upper respiratory infections), the
best-known clinical manifestations of cobalamin malabsorption are hematologic (pernicious anemia) and
neurologic symptoms (7). Though the pathophysiological mechanism of the neurological damage is not
clear vitamin B12 deficiency leads to different pathological mechanisms in the central and peripheral nervous system (20, 24).
Vitamin B12 deficiency should be considered in the
differential diagnosis of all spinal cord, peripheral nerve, and neuropsychiatric disorders.Vitamin B12 replacement should not be withheld from patients with borderline vitamin B12 levels, since the consequences of
allowing myelopathy, neuropathy dementia, and mental disorders to worsen clearly outweigh any disadvantage of therapy (23).
The best-known neurologic manifestation of vitamin
B12 deficiency is subacute combined degeneration.
(24). Isolated neuropathy or myelopathy may occur independently, but often appear concurrently. Peripheral
neuropathy is frequently observed in symptomatic patients with vitamin B12 deficiency (31). Lack of vitamin
B12 was suggested to effect sensory nerves primarily.
Nerve conduction studies of vitamin B12 deficient patients with clinically apparent neuropathy have shown
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conduction study is a method for detection of early
peripheral neuropathy in vitamin B12 deficient patients. Early diagnosis is important, because a myriad

of adverse outcomes that can be progressive and irreversible neurological abnormalities can be averted
with substitutive treatment.
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