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Myalgia is sometimes observed in patients with thiamine-deficiency neuropathy.

However, the detailed mechanism(s) underlying muscular manifestations have been

poorly elucidated. We herein report a possible patient with thiamine-deficiency

neuropathy exhibiting muscle weakness andmyalgia in lower limbs. The patient exhibited

abnormal muscle signal intensities on MRI corresponding to the site of myalgia. After

thiamine replacement therapy, rapid improvement of clinical symptoms and abnormal

MRI findings were observed. Muscle MRI findings in this case implicated the possible

mechanism of myalgia observed in patients with thiamine deficiency neuropathy.
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BACKGROUND

Thiamine deficiency is known to cause various disorders including heart failure, peripheral
neuropathy, and central nervous system disorder (1, 2). Thiamine-deficient patients often complain
myalgia but the detailed mechanism(s) underlying muscular manifestations has been poorly
elucidated (1, 3). We herein report a case of thiamine deficiency neuropathy exhibiting interesting
findings on muscle magnetic resonance imaging (MRI).

CASE REPORT

A 34-year-old woman was admitted to our hospital with no relevant past medical history. She first
noticed lumbago and pain in her legs 1month prior to admission. 2 weeks later, she became aware of
muscle weakness of the lower limbs. She had been eating a balanced diet and drinking moderately.
She had no family history of similar symptoms. Her general physical findings were unremarkable,
with no signs of heart failure. Neurological examination disclosed no disturbance of consciousness
or cranial nerve abnormalities. No muscle weakness was present in her neck or upper extremities,
but mild weakness was evident in the lower limbs. During daily physical activities, she experienced
severe pain in the gastrocnemius muscles with tenderness. Deep tendon reflexes in the lower legs
were hypoactive without pathological reflexes. Mild distal-dominant hypoesthesia in bilateral legs
was also noted.

Blood examination revealed mild hepatic dysfunction. Serum creatine kinase (CK) was not
elevated at 39 U/ L (normal, 45–163). Neither myoglobin nor aldolase was elevated at 13.1 ng/ml
(normal, <106.0) and 5.1 U/L (normal, 2.1–6.1), respectively. The serum thiamine level was
12 ng/ml (normal, 24–66). Regarding the low levels of thiamine, we examined its level three times
and confirmed to be low in all the three determinations. We conducted investigations including
gastrointestinal endoscopy and blood examination to explore the cause of thiamine deficiency such
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as malabsorption, obstruction, hyperthyroidism, and adrenal
insufficiency. However, we could not identify the obvious cause
for the low levels of thiamine. Levels of vitamin B2, B12, and folic
acid were within normal range. All the autoantibodies tested in
the present were negative, including antinuclear antibodies, anti-
neutrophil cytoplasmic antibodies, paraneoplastic autoantibodies
(Hu, Yo, Ri, Ma1, Ma2, and CV-2, amphiphysin), and anti-
cardiolipin antibodies. The cerebrospinal fluid was normal, and
the IgG index was 0.59.

On admission, needle electromyography of tibialis anterior
and gastrocnemius exhibited a decreased recruitment pattern
with mostly normal motor unit potentials in voluntary
contraction, although these muscles showed the fibrillation
potentials and positive sharp waves as spontaneous activities,
suggesting active denervation. Moreover, early recruitment
was not observed. The findings of chronic denervation were
not observed. These findings in needle electromyography were
compatible with acute motor axonopathy. In nerve conduction
studies, motor conduction velocities and the compound muscle
action potential amplitude (CMAP) were within normal range
in the extremities, but mild generalized large fiber sensory
axonopathy was revealed. To summarize these findings,
neurophysiological investigations indicated sensorimotor
axonopathy with active denervation of motor nerves in lower
limbs.

Muscle MRI on admission revealed patchy high signal
intensities of various degree in her bilateral gastrocnemius
muscles, left soleus muscle, left anterior and posterior tibialis
muscles, and left extensor digitorum longus muscle on spectral
attenuated inversion recovery (SPAIR) T2-weighted images
(Figure 1A), whereas there were no abnormal intensities on
T1-weighted images and no gadolinium contrast enhancement
(Figures 1B,C). Brain and spinal MRI findings were normal.

Under the tentative diagnosis of thiamine deficiency
neuropathy, massive intravenous thiamine replacement therapy
was initiated at a dose of 300 mg/day. Myalgia and weakness
in the lower limbs and gait disturbance markedly improved
2 days after therapy was initiated. MRI findings on SPAIR
T2-weighted images improved within 1 month (Figure 1D).
We have measured the serum thiamine level several times after
her recovery and confirmed that the serum thiamine levels
were normalized. Abnormal needle electromyography findings
were completely normalized within 2 months. The patient was
discharged from the hospital on day 17 and is currently followed
up to 13 months in the outpatient clinic without relapse.

DISCUSSION

In the present case, although her levels of myogenic enzymes
were not elevated, she had severe muscle pain and motor
weakness. Neurological, electrophysiological, MRI findings and
excellent responses to thiamine supplementation suggested a
diagnosis of thiamine deficiency neuropathy.

According to the previous reports, thiamine deficiency
neuropathy exhibits motor-dominant axonopathy (4). In the
present case, the findings of active denervation were observed
in the needle electromyography, but CMAP were within

normal range in the nerve conduction studies. Concerning
about the electrophysiological abnormalities in the subclinical
phase of thiamine deficiency neuropathy, the findings of
active denervation potential in needle electromyography were
demonstrated to show higher sensitivities than the finding
of reduced CMAP (5). Thus, the electrophysiological pattern
of this case was considered to be compatible with the
abnormalities in the very early phase of thiamine deficiency
neuropathy.

Till date, thiamine deficiency is considered to be rare in the
western world. However, it was reported that the frequency
of thiamine deficiency was higher than conventionally thought
due to excessive intake of soft drinks, junk food, and high-
carbohydrate alcoholic beverages, such as beer, and long-
term administration of furosemide (6, 7). Thiamine deficiency
neuropathy was reported to exhibit acutely progressive pattern.
Furthermore, it typically exhibits symptoms such as weakness,
paresthesia, and myalgia, and presents a pattern of motor
nerve-dominant involvements (4). Some previous cases showed
rapidly progressive motor weakness mimicking Guillain-Barré
syndrome (8). Other metabolic neuropathies including alcoholic
neuropathy were reported to exhibit sensory-dominant and
slowly progressive pattern as a main clinical phenotype, and do
not fit those of our case (4, 9).

Of particular note, muscle MRI initially showed high-signal-
intensity lesions across her several muscles in the lower limbs,
especially with fat suppression imaging, although T1-weighted
images were unremarkable. Previous studies have indicated
that high signal intensities on T1-weighted images of muscle
reflect fatty infiltration or subacute hematoma, while high
intensities on T2-weighted images are assumed to indicate
edema, respectively (10–12). Furthermore, acute denervation
results in an increased signal intensity in skeletal muscles on
fat-suppressed T2-weighted images (13–15). Particularly, in this
case, muscle MRI findings of the lower legs exhibited patchy
high signal intensities of variable degree on fat-suppressed T2-
weighted images in common with abnormal MRI findings in
the acute phase of severe Guillain-Barrē syndrome (16). The
previous study has suggested the possibility that muscle edema
could be derived from the enlargement of the intramuscular
capillary bed in acutely denervated muscles, whereas in chronic
phase of denervation, muscle atrophy and replacement with fat
were reported to dominate the imaging findings (15). Under these
considerations, we speculate that myalgia in this case might arise
from muscle edema due to acute denervation due to thiamine
deficiency.

Thus, we detected for the first time muscle MRI abnormalities

on the sites corresponding to the location of myalgia. Findings

of muscle MRI in this patient suggested local edema in muscles
resulting in myalgia, which might be due to active denervation

by rapid progressing thiamine deficiency neuropathy. Further

investigation is needed to verify the effectiveness of muscle MRI

in thiamine deficiency neuropathy.
In conclusion, the present case suggests that thiamine

deficiency neuropathy, especially in the early course of the
disease can exhibit abnormal muscle MRI findings indicating
local edema without any elevation of serum myogenic
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FIGURE 1 | Magnetic resonance imaging of the bilateral lower limbs muscles. On admission, spectral attenuated inversion recovery (SPAIR) T2-weighted images of

muscle MRI revealed left-side dominant high intensities throughout the bilateral gastrocnemius muscles, left soleus muscle, left anterior and posterior tibialis muscles,

and left extensor digitorum longus muscle at this level (A). No abnormal lesions of these muscles were seen in a T1-weighted image on admission (B). No gadolinium

contrast enhancement was observed in these muscles on admission (C). SPAIR T2-weighted images showed improvement of the abnormal intensities in these

muscles 4 months later (D). Rt, right side; Lt, left side.
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enzymes. Therefore, muscle MRI examination can be taken
into consideration for the diagnosis in thiamine deficiency
neuropathy patients with myalgia and immediate treatment with
thiamine replacement therapy are necessary for better outcomes.
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