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Key Clinical Message

MELAS is a disorder with clinical variability that also responsible for a significant
portion of unexplained hereditary or childhood-onset hearing loss. Although pa-
tients typically present in childhood, the first stroke-like episode can occur later
in life in some patients, potentially related to a lower heteroplasmy level. It is
crucial to consider MELAS as a potential cause of stroke-like events if age at pres-
entation and symptoms are atypical, especially among middle-aged patients with-
out vascular risk factors.

Abstract

MELAS syndrome (mitochondrial encephalopathy with lactic acidosis and
stroke-like episodes) is a rare genetic condition that most patients develop stroke-
like episodes before the age of 40. We report a 52-year-old female with a docu-
mented 40-year history of progressive sensorineural hearing loss, developed a
visual field deficit and stroke-like events in her middle age who finally diagnosed
was MELAS. The patient was started on vitamin E, L-carnitine, L-arginine, and
coenzyme Q10 that gradually improved before dismissal from the hospital. This
case highlights the importance of considering MELAS as a potential cause of
stroke-like events if imaging findings are atypical for cerebral infarction, espe-
cially among middle-aged patients without vascular risk factors and an unusual

cause of progressive sensorineural hearing loss.
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1 | INTRODUCTION

Mitochondrial encephalopathy, lactic acidosis, and stroke-
like episodes (MELAS) is a multisystemic mitochondrial
disorder that is one of the most common maternally in-
herited mitochondrial diseases that usually presents in

childhood.! Patients with stroke-like episodes (MELAS)
syndrome or maternally inherited diabetes and deafness
(MIDD) syndrome (with 10% and 38% of m.3243A > G car-
riers, respectively) can have a wide array of neurological
symptoms when presenting with stroke-like episodes, and
imaging characteristics during the episodes can overlap
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with different neurological disorders. Moreover, its pleo-
morphic clinical manifestations and the fact that the
maternal relatives carrying the same mutation may be as-
ymptomatic or only oligosymptomatic make the diagnosis
sometimes elusive.”

Herein, we report a 52-year-old Chinese female ini-
tially suspected of ischemic infarction who was ulti-
mately diagnosed with MELAS. This case highlights the
importance of considering MELAS as a potential cause
of stroke-like events if imaging findings are atypical for
cerebral infarction, especially among middle-aged pa-
tients without vascular risk factors. To achieve the cor-
rect diagnosis and launch appropriate management in
time, a detailed medical history together with appropri-
ate diagnostic laboratory investigations should therefore
be collected.

2 | CASE PRESENTATION
A 52-year-old, right-handed female presented to the Army
Medical Center of People's Liberation Army (Chong,
China) with a sudden-onset visual deficit in September
2021. Approximately 40years ago she began losing hear-
ing in her left and then right ear, and her left ear had been
completely deaf for the last 8 years. Prior testing revealed
that the patient had sensorineural hearing loss, but the
etiology could not be determined.

Ten days before this hospital admission, she pre-
sented with sudden-onset visual deficits, and the con-
dition continued to worsen over 5days. There were no

fevers, headaches, or limb convulsions. There was a new
lesion on magnetic resonance imaging (MRI). Diffusion-
weighted MRI (DWI-MRI) showed a hyperintense area
in the right temporo-parieto-occipital lobe and hippo-
campus (Figure 1A), which was hypointense on apparent
diffusion coefficient (ADC) (Figure 1B) and hyperin-
tense on fluid-attenuated inversion recovery (FLAIR) im-
aging (Figure 1C). However, computed tomography
angiography (CTA) was normal on admission (Figure 1D).
Echocardiography did not show any evidence of a cardio-
genic embolism. Cervical and transcranial Doppler ultra-
sonography were normal.

Physical examination on admission revealed that the
patient had short stature. She had a height of 1.58 meters
and weighed 42.6 kilogram (kg). Blood pressure and heart
rate were normal. Mental status testing revealed normal
orientation, attention, concentration, memory, and lan-
guage. However, she presented with communication diffi-
culties consistent with auditory agnosia. Family and social
histories were unremarkable. She had no vascular risk fac-
tors apart from mild dyslipidemia.

Routine hematological and cerebrospinal fluid
tests were normal. Blood electrolyte sodium concen-
tration was low, with a value of 130.0mol/L (reference
values, 137.0-147.0mol/L). Serum concentrations of
lactate were elevated, with values of 9.67 mol/L (refer-
ence values, 0.6-2.2mol/L). The creatine kinase level
was increased to 177.70U/L (reference values, 26.0-
140.0U/L). Cerebrospinal fluid glucose was slightly
elevated, with values of 5.03mol/L (reference values,
2.5-4.5mol/L), and the rest of the indicators were

FIGURE 1
images (DWI) (A) on admission showed

Diffusion-weighted

a hyperintense area in the right temporo-
parieto-occipital lobe, which is reflected as
a hypointense area on apparent diffusion
coefficient (ADC) (B) and a hyperintense
area on fluid-attenuated inversion
recovery (FLAIR) (C). Computed
tomography angiography (CTA) was
normal on admission (D). Magnetic
resonance spectroscopy (MRS) (E) showed
a lactate peak in the lesion. Lac, lactate;
NAA, N-acetyl aspartate: Cho, choline;
and Cr, creatinine.



ZIJUN ET AL.

normal. Electrophysiological report shows that bilateral
ABR were abnormalities (prolonged latency of I, III, and
V waves), prolonged latency of P300, the SEP of the left
median nerve was abnormalities (the amplitude of the
left N20 wave was significantly lower than that of the
right side) and the SEP of bilateral posterior tibial nerve
were abnormalities (bilateral P40 wave amplitude de-
creased significantly).

Cerebrospinal fluid lactate concentrations were not
measured. MRI spectroscopy (MRS) revealed a prom-
inent lactate peak characteristic of mitochondrial cy-
topathies (Figure 1E). Electroencephalogram recording
showed frequent epileptiform discharges in the poste-
rior regions. Therefore, the presence of the combina-
tion of hearing impairment, short stature, seizures,
stroke-like episodes, good cerebrovascular status, and
lack of evidence of cardiogenic embolism indicated the
requirement for genome analysis. Mitochondrial full-
genome analysis revealed the m.3243A > G variant in
the MT-TL1 gene, with 6% heteroplasmy in blood lead-
ing to a diagnosis of MELAS. The clinical phenotype
was consistent with MELAS. A deltoid muscle biopsy
showed ragged-red fibers (RRFs) on modified Gomori
trichrome stain, strongly succinate dehydrogenase-
positive blood vessels, and some citocrome coxidase—
negative fibers.

The patient was started on vitamin B1 (300 mg/day),
L-carnitine (200 mg/day), L-arginine (1000 mg/day), and
coenzyme Q10 (1500 mg/day). The patient gradually im-
proved. The muscle strength recovered, and there were
residual psychotic symptoms or aphasia on discharge.

3 | DISCUSSION

Pavlakis et al. first reported MELAS in 1984." The diag-
nosis of mitochondrial encephalomyopathy with lactic
acidosis and stroke-like episodes (MELAS) syndrome is
sometimes elusive owing to heteroplasmy.> Childhood
is the typical age of onset of MELAS, with 65-76% of
affected individuals presenting at or before the age of
20years. Only 5%-8% of individuals present before the
age of 2years and 1%-6% after the age of 40.> The disease
is mostly acquired by maternal inheritance, and genetic
testing is required for diagnosis. The most common mu-
tation is the A3243G point mutation of mitochondrial
deoxyribonucleic acid, which accounts for approximately
80% of MELAS patients.” MELAS is a polygenetic disor-
der associated with at least 29 specific point mutations.
Mutations involving protein subunits have been impli-
cated in other mitochondrial syndromes, such as Leber's
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hereditary optic neuropathy, Leigh's disease, and myo-
clonic epilepsy with ragged-red fibers (MERRF).*

The clinical manifestations of MELAS syndrome
are diverse. Stroke-like episodes are one of the cardinal
features of MELAS syndrome that occur in 84%-99%
of affected individuals.’ Seizures are another feature
of MELAS, occurring in up to 70% of MELAS patients
older than 50years.® Researchers analyzed the clinical
characteristics of MELAS and found that the main neu-
rological symptoms were epileptic seizures, hemiplegia
or partial numbness, cortical blindness or hemianopia,
headaches, mental retardation or dementia, exercise in-
tolerance, and sensorineural deafness. Nonneurological
symptoms included a short stature, hirsutism, fever,
vomiting, and kidney damage.” The clinical manifesta-
tions of the present patient included epileptic seizures,
stroke-like episodes, motor intolerance, cortical blind-
ness or hemianopia, sensorineural deafness, and short
stature.

Although the pathogenesis of stroke-like episodes in
MELAS has not been fully elucidated, it may be due to
an energy production failure in central nerve cells caused
by mitochondrial dysfunction with a mismatch of perfu-
sion and metabolism. Perfusion and substrate delivery are
intact, but defects in the electron-transport chain cause
production failure of adenosine triphosphate with an ex-
aggeration of anaerobic glycolysis that may progress to sei-
zures and neuronal death. This energy production failure
could explain blindness, cell membrane over-discharge,
and the lack of time correlation between blindness and
EEG.? Differentiation between epilepsy-induced cortical
blindness and mitochondrial dysfunction generating ep-
ilepsy and cortical blindness is difficult. We think that, in
our case, the mechanism of cortical blindness is probably
multifactorial.

Brain MRI can show a wide range of abnormalities
that are not compatible with the distribution of blood
supply. The temporoparietal lobe and occipital lobe are
most likely affected, without mass effect in most cases.’
Muscle pathological biopsy is helpful in the diagnosis of
patients with suspected MELAS. Gomori staining of fro-
zen sections of muscle biopsy shows RRF and a number of
degenerated mitochondria.'” Mitochondrial disease was
suspected in our patient due to the combination of stroke-
like episodes, seizures, fluctuations in symptoms, newly
presented lesions on MRI indicating cortical laminar ne-
crosis and an elevated venous lactic acid level at rest. The
diagnosis of MELAS was subsequently confirmed through
genetic testing and deltoid muscle biopsy.

Patients with mitochondrial disease may have vi-
sual loss (homonymous hemianopic defects or cortical
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blindness.) not ascribable to optic nerve or retinal dys-
functions, but rather a reflection of the disruption of the
retro chiasmal visual pathways. The mitochondrial dis-
ease most consistently associated with retrochiasmal vi-
sual loss is MELAS."!

Hearing loss may appear long before stroke-like epi-
sodes and could be easily neglected by patients during his-
tory taking, especially for the elderly."* As in this case, a
careful investigation of medical history should be empha-
sized. In addition, studies have shown that the frequency
of mitochondrial DNA mutations is related to the age of
onset, indicating that patients with a low-frequency mu-
tation may present at an older age.'® Therefore, the low-
frequency mutation in our patient might explain her late
onset of disease.

4 | CONCLUSION

Patient's atypical age at presentation and symptoms in
our case highlights the significant clinical variability
that remand when encountering middle-aged patients
with stroke-like episodes, imaging findings are atypical
for cerebral infarction and without vascular risk fac-
tors, MELAS stands out as a possible culprit in clinical
practice. Meanwhile, given that mitochondrial diseases
are responsible for a significant portion of unexplained
hereditary or childhood-onset hearing loss, it is crucial
to consider mitochondrial disease as an important di-
agnosis for patients experiencing progressive hearing
loss without any other accompanying symptoms. To
prevent delays in treatment, a detailed medical history
should therefore be collected before starting with the
appropriate laboratory investigations to reach a correct
diagnosis.
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