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ABSTRACT
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Leukoencephalopathy with brain stem and spinal cord involvement and lactate elevation (LBSL) is a rare autosomal
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recessive disorder that has been known in recent years. Clinically, patients usually present slowly progressive
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symptoms of pyramidal, cerebellar and dorsal column dysfunction. In 2012 magnetic resonance imaging (MRI)
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criteria were proposed for diagnosing these patients based on characteristic MRI abnormalities in selective areas of
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the brain and spinal cord. These imaging features help clinicians to distinguish it from other white matter diseases.
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Here we report a case diagnosed based on characteristic MRI abnormalities in selective areas and high lactate in the
magnetic resonance spectroscopy (MRS).
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1. Introduction
Leukoencephalopathies are generally recognized as a disease associated
with white matter changes of the brain, and in many of them, the underlying
causes are still unknown. In some of these cases, involvement of specific areas
of the brain can provide diagnostic keys to find the cause of the disease.[1, 2]
Leukoencephalopathy with brain stem and spinal cord involvement and
lactate elevation (LBSL) is a rare autosomal recessive disorder. In the adultonset type, cord involvement and its symptoms may sometimes be
misdiagnosed as an autoimmune disease of the nervous system, such as
demyelinating diseases. Here we report a case with MRI criteria of LBSL.[1]

2. Case presentation
A 36-year-old woman who has developed symptoms of dizziness,
imbalance, hand tremor and weakness with a predominance of lower
extremity involvement about two years before her last visit. She was
diagnosed with a possible metabolic or genetic disease during two years, and
conservative treatment was recommended. The patient can fully perform daily
activities up to one years before her referral. Last year, she noticed an
exacerbation of the disease and weakness in the lower extremities (right more
than left), which was re-evaluated, and corticosteroids were administered that

time with the possibility of superimposed inflammatory disease. The patient's
symptoms show a relative improvement, and her progression of the disease
stopped for a few months after the corticosteroid pulse. The recent patient's
complaint was an exacerbation of tremor in her upper limbs and imbalance
while walking, which she felt like walking on a cotton surface. On
neurological examination, her force was 4/5 in the lower extremity and
normal in the upper limbs with hyperreflexia and positive Babinski. The
patient had asymmetric intention tremor, and the position and Romberg test
both were impaired, and she could not perform the tandem gait.
Routine lab tests including complete blood count (CBC), liver function
test (LFT), Thyroid Stimulating Hormone (TSH), lactate, pyruvate, serum
B12 level, antinuclear antibody (ANA), Human T-Lymphotropic Virus type
1.2 (HTLV1.2) antibody, and human immunodeficiency virus (HIV) antibody
were negative. Because of relative steroid response, a cerebrospinal fluid
(CSF) study was performed, and IgG index and oligoclonal band (OCB) were
negative. The cranial magnetic resonance imaging (MRI) showed multifocal
signal abnormalities as hyperintense lesion on T2-weighted and flair in the
cerebral white matter, splenium of the corpus callosum in the supra-tentorial
location (Fig. 1).and cerebellar white matter, a pyramidal tract of the medulla
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oblongata, superior cerebellar peduncle, intra-parenchymal trajectories of
the trigeminal nerves and medial lemniscus in the infra-tentorial location, and
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the dorsal columns and the lateral corticospinal tracts of cervical and thoracic
part of the spinal cord without any abnormal enhancement (Fig. 2).

Fig. 1. Flair: (A) Hyper-intense confluent and (B) Spotty lesions in the cerebral white matter. (C, D) Sparing of the thalamus (thin arrows)ꓼ
Posterior limb of the internal capsule involvement (thick arrows). (E) Splenium of the corpus callosum involvement.
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Fig. 2. (A) Pyramidal tract of the medulla oblongata (thin arrows ) and cerebellar white matter involvement (thick arrows) in axial T2-weighted and
Flair. (B) Intra-parenchymal part of the trigeminal nerves(thin arrows) and medial lemniscus involvement (thick arrows). (C) Superior cerebellar
peduncle involvement. (D, E) Lateral corticospinal tracts of the spinal cord involvement. (F) Lateral corticospinal tract (thin arrows) and dorsal
column involvement(thick arrow).

Fig. 3. MRS: inverted doublet lactate peak indicating elevated lactate level in the brain parenchyma.
Following the patient's workup, MRS shows low peaks of N-acetyl
aspartate (NAA) as a marker of degeneration and abnormal inverted doublet
lactate peak (Fig. 3), indicating elevated lactate level in brain parenchyma.

3. Discussion
Our patient was diagnosed with leukoencephalopathy with brain stem
and spinal cord involvement and lactate elevation (LBSL) based on typical
MRI and MRS findings without genetic confirmation of DARS mutation like
as in some reported cases.[1, 2] Leukoencephalopathy with brain stem and
spinal cord involvement and lactate elevation (LBSL) is a rare autosomal
recessive disorder recently described in 2003 as an inherited leukodystrophy
caused by a mutation in the DARS2 gene that reduced production of an
enzyme called mitochondrial aspartyl-tRNA syntheses. Due to the recent
recognition of the disease, the number of actual cases seems to be higher.
Some are often undiagnosed among patients with leukodystrophy of unknown
origin.[3, 4] The age of the disease onset varies from childhood to adulthood.
Major clinical symptoms are spasticity in the lower and upper extremities,
gait ataxia, and decreased sense of position, which is developed by the
cerebellum, pyramidal tract, and posterior column involvements. The disease
course is usually progressive, but the rate of progression and prognosis
depend on the age of onset. Clinical symptoms of the late-onset disease are
milder than earlier forms. Our patient also followed this mild pattern of
disease with small cognitive involvement. Interestingly, despite the
widespread signal change of white matter, the cognitive impairment is mild.[4,
5]
Familial types of the disease[6] and asymptomatic person[7] have also been
reported. Our diagnosis is based on characteristic MRI abnormalities in
selective areas. According to revised 2012 MRI criteria, major criteria include
signal abnormalities in the following areas: 1-cerebral white matter (which is
either nonhomogeneous and spotty or homogeneous and confluent,) with
relative sparing of the 'U' fibers;[2] Dorsal columns and lateral corticospinal
tracts of the spinal cord;[3] Pyramids at the level of the medulla oblongata or
decussation of the medial lemniscus or both. Minor criteria include signal

abnormalities in the splenium of the corpus callosum, posterior limb of the
internal capsule, superior cerebellar peduncles, inferior cerebellar peduncles,
intra-parenchymal part of the trigeminal nerve, mesencephalic trigeminal
tracts, anterior spinocerebellar tracts in the medulla, cerebellar white matter.
In MRI-based diagnosis of LBSL, the imaging findings should meet all major
criteria and at least one minor criteria. In the absence of spinal cord MRI, both
pyramidal tracts and the medial lemniscus decussation should exist.[3, 8]
Atypical MRI findings such as U fibers and basal ganglia involvement have
also been described.[9] Brain involvement is often confluent in younger age,
but in older ages, we can observe "spotty" cerebral white matter T2-hyper
intense lesions that are hypointense in T1 so that the lesions may be included
in the differential diagnosis of multifocal acquired lesions such as multiple
sclerosis.[3] Sometimes lesions are hyperintense in diffusion-weighted
imaging (DWI) with a corresponding restricted apparent diffusion coefficient
(ADC) map due to cytotoxic edema.[10] Initially, regarding the name of the
disease, high lactate in the magnetic resonance spectroscopy (MRS) image
was diagnostic in almost all patients,[4] but later, patients with normal lactate
MRI were also reported.[10, 11]
According to the reported cases, the possibility of high lactate detection
by MRS is high in acute lesions with diffusion-weighted imaging -apparent
diffusion coefficient (DWI-ADC) restriction but decreases overtime during
the disease.[6, 10] There is no specific treatment for LBSL patients so far.
Symptomatic therapy such as anti-spastic medications and conservative
therapy (physiotherapy) could improve some suffering symptoms like
spasticity and pain. Partial steroid response with unknown mechanism was
reported in DARS-associated leukoencephalopathy. In LBSL, there is only
one adult-onset case report with steroid response of bladder symptoms in the
literature.[2] Interestingly our case had a partial response to 3 days' intravenous
methylprednisolone pulse that persisted for several months. Clinical response
to steroids in our patients raises diagnostic suspicion of superimposed
inflammatory or demyelinating disease, leading to misdiagnosis and
unnecessary treatment in these patients.
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4. Conclusions
We hope that by increasing the reports of clinical and imaging findings,
genetic study and follow-up of LBSL patients, and evaluation of their
response to drugs such as corticosteroid, we will diagnose these patients more
accurately and prevent misdiagnosis. In the future conducting therapeutic
trials will provide useful solutions for the treatment and management of these
patients.
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