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Left-Hand Motor Stereotypy in Vitamin B12 Deficiency: 
Expanding the Spectrum of Infantile Tremor Syndrome

Sir,
Infantile tremor syndrome (ITS) is a well-characterized 
neuro-cutaneous syndrome caused by vitamin B12 deficiency, 
occurring in children between 5 months and 3 years of age. It 
is characterized by a clinical tetrad of pallor, developmental 
regression with coarse tremors, hyperpigmentation of skin, and 
sparse brown hair.[1] Mothers of infants with ITS are vegetarian 
and, therefore, at a risk of vitamin B12 deficiency. Such 
infants have insufficient vitamin B12 stores at birth, which is 
further attenuated if not supplemented.[2] Apart from tremors, 
hypokinesia and mild rigidity, other movement disorders have 
not been described in this syndrome.[3] We present a case with 
motor stereotypy along with features of ITS, which includes 
pallor, neuroregression, and skin and hair changes, who 
responded to vitamin B12 supplementation.

A 15-month-old female child, second born offspring of 
nonconsanguineous marriage, was brought with complaints of 
abnormal repetitive motor stereotyped movement of the left 
upper limb (flexion of left upper limb reaching toward mouth) 
since 7 months of age. Parents observed that she had regression 
of developmental milestones from the 9 months of age along 
with irritability and sleep disturbances. She had also developed 
progressive pallor from the last 3 months. The child had been 
exclusively breastfed till 9 months of age, supplemented by 
inadequate complementary feeds subsequently. Milestones 
attained previously that were lost included loss of smile, 
interaction with parents and surroundings, sitting without 
support, and bisyllabic speech.

On examination, the child appeared dull and apathetic. She 
had sparse, hypopigmented hair, pallor and hyper-pigmented 
knuckles. Her weight was 6.5 kg and length 75 cm. Weight 
for length as per WHO growth charts fell below three 
standard deviations, suggesting severe acute malnutrition. 
She demonstrated repetitive abnormal flexion of the left upper 
limb with the hand reaching toward her mouth [Video 1]. Tone 

was decreased, and she was unable to sit or hold the neck. 
Remaining neurological and systemic examination was normal.

Evaluation revealed severe macrocytic anemia (Hb 5.8 gm/dL, 
mean corpuscular volume-112 fl; normal 80–95 fl). Peripheral 
blood smear showed macrocytic anemia along with 
thrombocytopenia. Vitamin B12 levels were 18 ng/mL (normal: 
200–900 ng/mL). Tandem mass spectrometry for inborn errors 
of metabolism screening was normal. Magnetic resonance 
imaging of the brain showed mild cerebral atrophy. The patient 
was initiated on Vitamin B12 injections 1 mg intramuscularly, 
alternate day for 10 days, along with other micronutrient 
supplements. She was continued on oral vitamin B12 tablets 
at 30 µg/kg/day for 3 months. On follow-up at one month, 
she had improved. She was able to sit and had started playing 
with toys [Video 2]. Motor stereotypy improved substantially 
over 2 months of supplementation.

Movement disorders are uncommon among the protean 
neurological manifestations of vitamin B12 deficiency. 
Since the initial description of infantile tremor syndrome 
in 1957 by  Dikshit et al.,[4] various movement disorders 
due to vitamin B12 deficiency have been described in 
both adults and children including those precipitated 
by B12 supplementation. The phenomenology ranges 
from hyperkinetic disorders like chorea,[5] ataxia,[5,6] 
tremor, myoclonus, dystonia[7] to hypokinetic disorders like 
parkinsonism.[8] These may be strikingly asymmetrical. So 
far, vitamin B12 deficiency presenting with stereotypy has 
not been described. Stereotypy may be primary or secondary 
to other neurological disorders. Secondary stereotypy occurs 
in association with autism spectrum disorders, intellectual 
disability, or sensory deprivation. Stereotypies have also been 
described in association with Wilson’s disease and autoimmune 
encephalitis.

The association of movement disorders with cobalamin 
deficiency has been explained by elevation of homocysteine 
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and methyl tetrahydrofolate levels due to impaired 
methylene tetrahydrofolate reductase (MTHFR) reaction 
that converts homocysteine to methionine. Homocysteine 
is a N-Methyl-d-aspartic acid (NMDA) glutamate receptor 
agonist via metabolites L-homocysteate and L-homocysteine 
sulphinate.[9] These activate basal ganglia causing dystonia 
through thalamocortical pathways. The basal ganglia are 
mitochondria-replete, and endothelial dysfunction due to 
elevated homocysteine levels may also promote mitochondrial 
dysfunction. Methyl malonic acid (MMA) levels are also 
elevated in cobalamin deficiency. MMA plays a role in the 
development of movement disorders as evidenced by the 
presence of extrapyramidal disorders and basal ganglia 
involvement in children with methyl malonic acidemia.[10] 
Hyperglycinemia secondary to cobalamin deficiency may 
also be a contributor, although these reports have not been 
consistent. The neuroanatomical localization for motor 
stereotypies involves the cortico-striatal-thalamo-cortical 
loop. Striatal dysfunction may be multifactorial in vitamin B12 
deficiency and may have led to motor stereotypy in our patient.

Neurological features in children with ITS occur in three 
phases: Pre-tremor, tremor, and post-tremor. Pre-tremor 
phase involves developmental regression, tremulous cry, and 
pallor. In the tremor phase, coarse tremors develop involving 
various body parts. There may be rigidity although hypotonia 
is usual. In our case, the patient had motor stereotyped 
movements, but no tremors. The fact that three features of the 
classical ITS tetrad as well as motor stereotypy responded to 
vitamin B12 supplementation suggests that the neurological 
spectrum of this disorder may be expanded to include motor 
stereotypy.
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