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A case report of monoplegia due to vitamin B1 deficiency

Nobuko Shiraiwa, Akio Iwanami, Satoshi Ayuzawa, Norio Ohkoshi

ABSTRACT

Introduction: Thiamine (vitamin B1) is a water-soluble
vitamin essential for cellular metabolism, specifically in
the tricarboxylic acid cycle (Krebs’s cycle). Neuropathy
due to thiamine deficiency is referred to as dry beriberi.
Dry beriberi neuropathy is a metabolic disorder making
significant left-right disparity or monoplegia relatively
rare. Due to the presence of monoplegia, a relationship
with vitamin deficiency may not have been considered,
leading to delays in treatment. We investigated the clinical
characteristics of a patient with monoplegia and vitamin
B1 deficiency. The serum vitamin B1 concentration
was 22 ng/mL, which is below the normal reference
range of 24—66 ng/mL. The patient achieved complete
recovery after approximately four months of vitamin B1
supplementation.

Case Report: A 53-year-old woman developed left leg
weakness and difficulty walking following approximately
three months of appetite loss and chronic alcohol use
due to depression. She initially consulted an orthopedic
surgeon, and pelvic magnetic resonance imaging
(MRI) revealed swelling of the left sciatic nerve, and
inflammation (or) ischemia was suspected. Laboratory
testing showed a low level of serum vitamin B1. Nerve
conduction studies demonstrated peroneal and tibial
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neuropathy on the left side. Although beriberi was initially
considered unlikely due to the marked asymmetry
between the left and right limbs, the patient’s left leg
monoplegia improved immediately after the initiation
of thiamine supplementation. She achieved full recovery
after approximately four months of continuous treatment.

Conclusion: This study evaluated the clinical course of
monoplegia caused by vitamin B1 deficiency. The patient
was completely cured with thiamine supplementation.
This finding suggests the need to consider the possibility
of neuropathy due to vitamin deficiency even in patients
with monoplegia. Routine vitamin B1 testing should be
considered in similar clinical cases to facilitate early
diagnosis and treatment.

Keywords: Beriberi, Monoplegia, Sciatic nerve, Thia-
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INTRODUCTION

Thiamine (vitamin B1) is a water-soluble vitamin
essential for cellular metabolism, specifically in the
tricarboxylic acid cycle (Krebs’s cycle) [1]. Neuropathy
due to thiamine deficiency is referred to as dry beriberi
[2]. Thiamine deficiency is rare in industrialized countries
but may occur in individuals with chronic alcohol
use, recurrent vomiting, acquired immunodeficiency
syndrome (AIDS), long-term total parenteral nutrition,
eating disorders, or after bariatric surgery [3].

Here we presented a rare case with vitamin B1
deficiency exhibiting monoplegia. Neuropathy due to
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vitamin deficiency is a metabolic disorder. Because
significant left-right disparity or monoplegia is relatively
rare, a vitamin deficiency may not be suspected, leading
to delays in treatment.

CASE REPORT

A 53-year-old woman experienced loss of appetite and
had been consuming excessive alcohol due to depression
in May 2022. By the end of July, she developed drooping
of her left lower limb and had trouble walking. Upon
consulting an orthopedic surgeon, she was found to
have monoplegia of the left leg and required the use of a
wheelchair. The patient was then referred to a neurologist.
Written informed consent was taken from the patient for
reporting this case.

Manual muscle testing showed muscle weakness at
0/5 in the left tibialis anterior, left gastrocnemius, and
left extensor hallucis, and 4/5 in the left hamstring. No
muscle weakness was observed in the right leg, and there
was no evidence of muscle atrophy. Superficial sensory
disturbances were observed in the left L5 nerve root.
Patellar tendon reflexes were normal on both sides.
Achilles tendon reflexes were normal on the right side
and absent on the left side. Babinski and Chaddock’s
reflexes were negative.

Blood laboratory testing showed white blood cells at
5300/uL, red blood cells at 450 x 104/uL, hemoglobin at
15.0 g/dL, and hematocrit at 44.8%; mean corpuscular
volume was 99.6 fL, platelets were 23.3 x 104/uL, total
protein was 6.7 g/dL, albumin was 4.4 g/dL, aspartate
transferase was 19 U/L, alanine aminotransferase was 14
U/L, blood urea nitrogen was 13.4 mg/dL, creatinine was
0.55 mg/dL, sodium was 146 mEq/L, potassium was 4.1
mEq/L, c-reactive protein was 0.0 mg/dL, blood sugar
was 110 mg/dL, and hemoglobin Aic was 4.7%. Serum
vitamin B1 was 22 ng/mL, below the normal lower limit
(24—-66 ng/mL).
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A nerve conduction study revealed damage to the left
peroneal nerve and disturbances in the left tibial nerve.
F-wave was absent in the left tibial nerve (Table 1). Pelvic
magnetic resonance imaging (MRI) revealed short T
inversion recovery (STIR) signal elevation, swelling,
and damage in the left sciatic nerve at the level of the
femoral head and trochanter, suggesting inflammation
and ischemia (Figure 1). As there was a clear difference
between the left and right sides, the possibility of beriberi
was considered low. These results, in addition to extensor
and flexor muscle weakness, suggested the involvement
of the left sciatic nerve; however, the patient had had no
hip trauma or surgery.

In this case, the patient had a low serum vitamin B1
level. Additionally, the patient experienced appetite
loss and chronic alcohol use related to depression
prior to symptom onset, which were considered
contributing factors to the thiamine deficiency. Dry
beriberi neuropathy may manifest rapidly over a few
days mimicking Guillain—Barré syndrome (GBS). The
clinical features of thiamine deficiency typically begin
with distal sensory loss, burning pain, paresthesia, or
muscle weakness affecting the toes and feet. In this case,
it is possible that muscle weakness in the left lower limb
preceded the onset of other symptoms.

The neurologist suggested thiamine supplementation
therapy as a differential diagnosis. After supplementation
with thiamine hydrochloride (100 mg/day) was initiated,
left leg monoplegia immediately improved. At the end
of August, the patient could walk using a cane. Muscle
weakness was still present (0/5 in the left tibialis anterior,
left gastrocnemius, and left extensor hallucis), though not
in the hamstrings, which improved to 5/5. At the end of
September, the patient could independently walk, and
muscle weakness improved to 5/5 in all areas, though
sensory disturbances persisted. By the end of November,
the patient was completely cured after approximately four
months of vitamin B1 supplementation and rehabilitation
(Figure 2).

Table 1: Progress of nerve conduction study before and after thiamine supplementation

Before starting thiamine supplementation 1 Month after starting thiamine supplementation

Left peroneal DL (ms) CMAP (mV) MCV  Left peroneal DL (ms) CMAP (mV) MCV (m/s)
nerve (m/s) nerve

Ankle 10.4 6.5 Ankle 6.9 8.2

Head of fibula 17.3 8.6 36.5 Head of fibula 12.5 9.8 37.5
Left tibial nerve Left tibial nerve

Ankle 4.8 15 Ankle 5.4 16.5

Popliteal 12.1 13.7 48.3 Popliteal 12.1 13.8 46.7
F-wave F-lat. (ms) F-occurrence F-wave F-lat. (ms) F-occurrence

Left tibial nerve Not evoked 0/16 Left tibial nerve 50.2 16/16

Right tibial nerve 47.1 16/16

Abbreviations: CMAP, compound muscle action potential; DL, distal latency; MCV, motor conduction velocity; SCV, sensory
conduction velocity; SNAP, sensory nerve action potential.
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Figure 1: (A) An axial section of short T inversion recovery
(STIR) in pelvic MRI. (B) A coronal section of STIR in pelvic MRI
showing elevated STIR signals and enlargement (arrowhead) in
the left sciatic nerve at the level of the femoral head-trochanteric
region, suggesting the presence of inflammation or ischemia.
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Figure 2: Clinical course of the case.

DISCUSSION

The patient in this case showed left leg monoplegia
in both the extensor and flexor muscle groups. A nerve
conduction study revealed disturbances in the left
peroneal and tibial nerves. Pelvic MRI showed STIR signal
elevation and swelling in the sciatic nerve. Together,
these findings suggested that the left sciatic nerve was
affected. Sciatic nerve injury commonly occurs due to
trauma (pressure, stretching, or cutting) to the nerve and
can cause symptoms such as paresthesia, loss of muscle
power, and pain [4—12]. In this case, the patient had no
hip trauma or surgery. Lumbar spine MRI showed only
slight disc bulging at L4/5. It was difficult to determine
the cause of unilateral sciatic neuropathy in this case.

Asymmetric neuropathy may occur in various
conditions,  including  vasculitis, inflammatory
conditions, diabetes, and nutritional neuropathies such
as beriberi. The patient’s serum vitamin B1 level was
below the normal range. Thiamine deficiency is rare in
industrialized countries and is most commonly observed
in the context of chronic alcohol use. In this case, the
patient experienced appetite loss and chronic alcohol
use due to depression for three months prior to symptom
onset, which were considered contributing factors to the
development of thiamine deficiency.

Peripheral neuropathy due to thiamine deficiency
is said to have a similar onset pattern to GBS, typically
presenting with motor paralysis and sensory impairment
that begins in the lower limbs and gradually ascends to the
upper limbs [4—10]. In this case, it is possible that muscle
weakness in the left lower limb preceded symptom onset.
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Based on these findings, thiamine supplementation
was initiated as a differential diagnosis. Following
treatment, left leg monoplegia immediately improved.
The patient was completely cured after approximately
four months of B1 supplementation and rehabilitation.
In cases of dry beriberi, neurological improvement
may take 3—6 months, with motor symptoms typically
responding more favorably than sensory symptoms [9].
This case suggests the need to consider the possibility of
neurological damage due to vitamin deficiency even in
cases of atypical monoplegia, which may lead to earlier
detection, treatment, and cure.

CONCLUSION

In this case, monoplegia was found to be due to vitamin
B1 deficiency, and the patient was completely cured with
vitamin B1 supplementation. This case suggests the need
to consider the possibility of neurological damage due to
vitamin deficiency, even in cases of monoplegia. Routine
vitamin B1 testing should be considered in similar clinical
cases to facilitate early diagnosis and intervention.
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