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Vitamin-B6, a water soluble vitamin, cannot be synthesized
by mammals. They consume its inactive form as pyridox-
ine, pyridoxal and pyridoxamine. These are converted to
pyridoxal phosphate (active ingredient) [1]. Pyridoxine is
unsaturable and can be absorbed excessively [2]. Vitamin
B6 is involved in the synthesis of neurotransmitters, thus
affecting neuronal function [1].

We report a case of 54-year-old, right-handed man pre-
sented for insidious, progressive numbness and imbalance
for 12 years. Past medical history was pertinent for depres-
sion on escitalopram. He is a non-smoker and works as
energy consultant with no history of exposure to hazardous
substances, no history of heavy alcohol intake or substance
abuse. Family history was non-contributory.

First evaluation performed 9 years after symptom onset.
Then, he underwent brain magnetic resonance imaging
revealing no abnormalities. Otorhinolaryngology special-
ist ruled out vestibular causes. Video nystagmography did
not reveal evidence of peripheral vestibular dysfunction.
Blood studies including complete blood count, C-reactive
protein, thyroid-stimulating hormone, vitamin D, glucose,
liver transaminases, and renal function tests were normal.

He presented after 10 years of symptom onset complain-
ing of progressively worsening gait instability while walk-
ing at night, on uneven surfaces, and climbing stairs. He
reported feeling “near falls”, but never actually fell down.
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No history of motion sensitivity and weakness. Eyeglasses
corrected vision. No history of hearing symptoms. Exami-
nation revealed positive Romberg test, decreased vibratory
sense distally, and absent deep tendon reflexes. Clinical diag-
nosis of sensory ataxia was made.

Patient was referred to undergo nerve conduction stud-
ies, electromyography (EMG), and somatosensory-evoked
potentials (SSEP). These revealed diffusely absent sensory
responses in bilateral sural, median and ulnar nerves with
normal motor responses in tibial, fibular, median and ulnar
nerves. Abnormal tibial SSEP responses were noted with
absent cortical responses on the left and severely delayed
cortical responses on the right. EMG of proximal and distal
muscles was normal. Electrophysiological evaluation sug-
gested the presence of severe, generalized, and non-length-
dependent sensory neuronopathy/ganglionopathy.

Blood studies including vitamin B12, folate, glycated
hemoglobin, erythrocyte sedimentation rate, angiotensin
converting enzyme, antinuclear antibodies, Anti-Sjogren’s
syndrome related antigens A/B, rheumatoid arthritis latex,
venereal disease research laboratory test, P/C Anti-neutro-
phil cytoplasmic antibodies, anti-endomysial-IgA antibod-
ies, anti-gliadin antibodies, anti-Hu antibodies, serum pro-
tein electrophoresis and serum immunofixation were normal.
Patient was offered physical therapy.

On follow-up, patient complained of worsening imbal-
ance and described loss of lower limb coordination espe-
cially on quick turns. Patient was able to climb stairs holding
to rails, but felt as if falling backwards. No voice changes,
vertigo, visual symptoms, loss of upper limb coordina-
tion, bladder/bowl symptoms, tremor, headache or neck
pain. Examination revealed intact cranial nerve function,
preserved motor power, the absence of hand ataxia or dys-
diadochokinesia, difficulty standing on one foot, impaired
tandem gait, with no sensory changes, and the absence of
deep tendon reflexes. Patient was diagnosed with idiopathic
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pan-sensory neuronopathy. Additional tests were ordered:
treponema pallidum hemagglutinin assay, myelin-associated
glycoprotein antibodies, GM1/2 antibodies, GD1a/b antibod-
ies, GQ1b antibodies, copper, and heavy metal screening
came negative. Vitamin-B6 level reported: 60.2 ng/ml (refer-
ence range was 3.6—18 ng/ml). After thorough questioning,
patient reported used self-prescribed medication containing
pyridoxine. Intake of pyridoxine reached up to 30 mg/day.
Patient also mentioned heavy consumption of various energy
drinks containing high amounts of pyridoxine. Medication
and energy drink consumption were stopped. Vitamin B6
level was normal after 1 month (20.9 ng/ml, reference range
5-30 ng/ml). Patient was diagnosed with pyridoxine-induced
diffuse sensory ganglionopathy, and remained stable after
18-month follow-up.

First case of pyridoxine-induced polyneuropathy was
reported more than 3 decades ago [3]. Papers followed
reporting patients with sensory symptoms and ataxia. Elec-
trodiagnostic studies showed pure sensory polyneuropathy
with preserved motor components, with high vitamin B6
serum levels, and no other causes [4, 5]. The condition
reported irreversible, even after stopping vitamin B6. Vari-
ous pyridoxine doses reported to cause neuropathic symp-
toms (50-100 mg daily) [5]. The European Scientific Com-
mittee for Food recommended the tolerable upper intake
adult level of 25 mg/day [6]. Animal studies revealed high
doses of vitamin B6 caused degenerative changes and necro-
sis in sensory neurons, mainly dorsal root ganglia and large
diameter neurons. Myelin was irregularly fragmented with
axonal swelling and vacuolation [7].

Pyridoxine is used as vitamin B6 supplementation source.
Clear dose-dependent relationship for the development of
pyridoxine-induced neuropathies was reported. Paradoxi-
cally, pyridoxine was suggested to act as competitive inhibi-
tor on vitamin B6 active form (pyridoxal-5-phosphate) by
inhibiting pyridoxal-5-phosphate-dependent enzymes. The
result is a condition similar to vitamin B6 deficiency [8].

No treatment options reported to date. Animal study
showed that glutamate carboxypeptidase-II (GCP II) inhibi-
tors may induce neuroprotective effects against pyridoxine-
induced neuronal injury [9]. This was based on the high
availability of GCP-II in dorsal root ganglia, and possible
neuroprotective mechanism by decreasing glutamate-
induced excitotoxicity and increasing N-acetylaspartylglu-
tamate levels which is inhibited by GCP-II [10].

Previously, it has been reported that pyridoxine can cause
sensory neuronopathy [5], yet electrophysiological studies
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did not reveal the typical findings of diffuse non-length
dependent sensory neuronopathy. We report the first case of
diffuse sensory ganglionopathy, after chronic ingestion of
high doses of pyridoxine, confirmed by electrophysiologi-
cal studies.
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