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MELAS exhibiting multiple mass enhancement 
and dural enhancement: Case report
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Introduction

The mitochondrial syndromes include mitochondrial enceph-
alomyopathy with lactate acidosis and stroke-like episodes (ME-
LAS), Leigh syndrome (LS), Leber hereditary optic neuropathy 
(LHON), chronic progressive external ophthalmoplegia (CPEO), 
mitochondrial neurogastrointestinal encephalomyopathy (MN-
GIE), and myoclonic epilepsy with ragged- red fibers (MERRF) 
[2]. Pavlakis et al. first described MELAS in 1984 [1]. MELAS is 
characterized by mitochondrial myopathy, encephalopathy, lac-
tic acidosis, and repeated stroke-like events. The strokes are af-
fecting mainly the cerebral cortex and can be visualized by MRI. 
Most of the reported cases in the literature present with no en-
hancement or slight enhancement on MRI enhanced scan, but 
exhibiting multiple nodular enhancement and dural enhance-
ment has never been reported. We here report a case of MELAS 
with multiple nodular enhancement and dural enhancement 
inside the brain on enhanced MRI.

Case presentation

A 25-year-old lady was admitted to a local hospital three 

days ago after losing consciousness and convulsions. The con-
vulsions lasted for about 5 minutes and stopped. After waking 
up, she was unaware of the seizure process. She had poor physi-
cal condition previously. And her body is thin and small. She 
also had a history of hearing loss for 10 years. Spinal fluid analy-
ses revealed that protein and cell increased. Edema in the left 
temporal lobe was seen on magnetic resonance imaging (MRI), 
which was consistent with localized cerebritis. The patient was 
treated with Ganciclovir, Ceftriaxone, and Sodium Valproate and 
her convulsions improved, but aphasia persisted. She later de-
veloped increasing aphasia and was unable to communicate or 
understand spoken language. As a result, she came to our hos-
pital for further treatment. Brain MRI was re-examined on April 
26, and the results did not exclude brain changes secondary 
to genetic metabolic diseases. And her symptoms of epilepsy 
was been controlled after targeted treatment and antiepileptic 
therapy. However, she remained slow in response to stimuli and 
slurred speech. A MELAS diagnosis was considered at the time, 
and it was confirmed 10 days later by genomic analysis, which 
showed an mtDNA point mutation at position nt3243. Later, the 
patients were stable after discharge.
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Figure 1: Brain MRIs obtaind 1 month after the onset of initial 
symptom. A brain MRI obtained on admission (day 3) shows mul-
tiple increased DWI/FLAIR signals in the cortex and subcortex on 
both side(E-H). MRI enhanced scan showed multiple nodular en-
hancement and dural enhancement(I-L, arrows). A and B: T1WI; 
C and D: T2WI; E and F: FLAIR; G and H: DWI; I- L: Enhanced MRI.

Figure 2: T FLAIR; B and H: DWI; C-F and I: Enhanced MRI.he follow-
up brain MRI obtained 1 year later shows increased FLAIR signal in 
the left temporal lobe. MRI enhanced scan showed no enhance-
ment. Supretentorial ventricle was slightly enlarged, sulcus and fis-
sure slightly widened.  A: T1WI; B: T2WI; C: FLAIR; D: DWI; E and 
F: Enhanced MRI.

Discussion

Mitochondrial encephalopathy with hyperlactic acidemia 
and strokelike episodes (MELAS) is a characteristic mitochon-
drial disorder caused by point mutations in the mitochondrial 
genome (mtDNA). The main clinical features are stroke-like 
seizure, epileptic seizure, cognitive and mental disorders, hy-
perlactemia, muscle fatigue, and weakness [3]. MR imaging is 
useful for diagnosis and differential diagnosis. Gyral swelling, 
gyriform cortical diffusion restriction, subcortical white matter 
T2-FLAIR hyperintensity, and increased parenchymal lactate on 
MR spectroscopy are common MR imaging findings in an acute 
stroke-like episode of MELAS. Cortical lesions may develop 
T2WI hypointensity and T1WI gyriform hyperintensity in the 
subacute phase. Gyral infarcts develop to encephalomalacia, 
volume loss, and progressive multifocal cerebral and cerebellar 
atrophy in the chronic stage [4].

T2 and FLAIR hyperintense multifocal cortical and subcortical 
white matter hyperintensity with diffusion restriction was seen 

on MR imaging in this case. Gadolinium-enhanced T1 imaging 
showed obvious enhancement at the sites of prior diffusion re-
striction and adjacent dura. This performance has never been 
reported before. We speculated that such phenomena could 
play a role in changes in the blood-brain barrier (BBB) brought 
on by respiratory chain malfunction. ATP-dependent junctional 
proteins and carrier-mediated transport mechanisms control 
the permeability of the BBB [5]. In the presence of the MELAS 
mutation, the BBB is also disrupted. When mitochondrial DNA 
or mitochondrial-related nDNA gene mutations occur, they are 
unable to make enough ATP to meet the energy needs of nu-
merous organs. Thus, whether an increase in energy demand 
(seizure) or a decrease in energy supply develops as a result 
of ischemia, metabolic breakdown, or increased reactive oxy-
gen species, the cerebral cortex with high metabolic demand is 
thought to be prone to metabolic derangements. As a result of 
mitochondrial respiratory failure in the cerebral microvascula-
ture, BBB permeability increased [6]. In addition, the mitochon-
drial respiratory chain malfunction in mutant endothelial cells is 
expected to result in low ATP levels and an increase in superox-
ides, which could lead to the breakdown of the BBB [7]. Because 
of this, the patient was in the acute phase, where increased vas-
cular permeability in the lesion area leads to increased gado-
linium leakage, which is characterized by multiple nodules and 
markedly enhanced masses in enhanced MRI.

Conclusion

The clinical presentation of MELAS syndrome is variable, 
which is difficult to diagnose in clinical practice. Based on the 
initial MRI findings, psychiatric symptoms, and aphasia, the 
patient was first suspected of having encephalitis, resulting in 
a delayed diagnosis. But the elevated parenchymal lactate on 
MR spectroscopy can provide valuable diagnostic information, 
which was thought not to occur in encephalitis. In addition, ME-
LAS should be distinguished from cerebral infarction. DM and 
age are typical risk factors for cerebral infarction. The Image of 
cerebral infarction is consistent with the main blood-vessel–
dominant region [8]. These characteristics are differences be-
tween MELAS. In conclusion, the information on multiple nodu-
lar enhancement and dural enhancement in MRI may provide 
evidence of the early onset of MELAS.
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