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Abstract
Rationale:Mitochondrial encephalopathy, lactic acidosis and stroke-like episodes (MELAS) are thought to be rarely accompanied
by macroangiopathy. We reported a case of MELAS that presented right distal internal carotid arterial (ICA) stenosis and reviewed 12
similar previously reported cases involving intracranial large blood vessels.

Patient concerns: A 38-year-old man suffered from recurrent stroke-like episodes (SE) such as alternating hemiparesis (right
lesion 3 years ago and current left lesion), cortical blindness and seizure for 3 years, and was previously misdiagnosed as cerebral
infarction. Magnetic Resonance Angiography (MRA) and Digital Subtraction Angiography (DSA) revealed right distal ICA stenosis and
sparse cortex blood vessels, which were related to the previous SE.

Diagnoses: He was diagnosed by genetic screening (a mitochondrial DNA A3243G point mutation) and presence of high lactic
acidosis (4.03mmol/L), which rose to 7.8mmol/L after exercise.

Intervention: The patient received Coenzyme Q10, vitamin C, L-arginine for 2 weeks and valproic acid sodium (400mg bid) to
prevent seizures till now.

Outcomes: He is currently less active and intelligent than his peers, with occasional seizures, and needs family care.

Lessons: Till date, there are 12 reported cases of MELAS combined with major cerebral arteries abnormalities including stenosis,
dissection, occlusion, reversible vasoconstriction, aneurysms, and atherosclerosis. Hence, macroangiopathy in MELAS is not very
rare. There is correlation between the affected vessels and the lesions in some cases, but not in others, which may increase the
misdiagnosis rate. Hence, mitochondrial diseases cannot be excluded due to concurrent macroangiopathic lesions

Abbreviations: DSA = digital subtraction angiography, GPT = glutamic pyruvic transaminase, ICA = internal carotid artery,
MELAS = mitochondrial encephalopathy, lactic acidosis, and stroke-like episodes, MRA = Magnetic Resonance Angiography,
mtDNA = mitochondrial DNA, SE = stroke-like episodes.
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1. Introduction

Mitochondrial encephalopathy, lactic acidosis, and stroke-like
episodes (MELAS) is the most common subtype of mitochondrial
encephalopathy. It is most commonly caused by point mutations
at the A3243G of the tRNA LEU gene in the mitochondrial DNA
(mtDNA). This, in turn, affects mitochondrial protein synthesis
and nutrient metabolism, leading to disease. The onset of illness is
often in early adulthood. Symptoms include headache, vomiting,
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hemiplegia, blindness, and epileptic seizures. Patients generally
have short stature and low intelligence.[1]

Since stroke-like episodes (SE) are similar to acute cerebral
infarction, they are often misdiagnosed.[2] The main point of the
differential diagnosis with infarction is that the lesion area and
cerebral arterial blood supply area are inconsistent, and the
macroangiopathy in MELAS is rarely involved.[3] Herein, we
reported a case of MELAS that presented with SE, right distal
internal carotid arterial (ICA) stenosis and sparse cortex blood
vessels. We also reviewed 12 similar previously reported cases
involving intracranial large blood vessels.
2. Case report

2.1. Patient information

A 38-year-old man was admitted to our department due to right
hemiparesis, cortical blindness on right half side of both eyes for 1
month. He was diagnosed as cerebral infarction at another
hospital and had received aspirin and a statin for 1month, but his
symptoms did not improve significantly. He had haven migraine
headache since he was 18 years old. But he had no diabetes
mellitus. Three years ago, he had left hemiparesis and left cortical
blindness from which he recovered, but had recurrent seizures
from than on. His activity endurance decreased during
childhood, with progressive bilateral hearing weakness for many
years. He had no family history. He was unemployed, with no-
toxic contact, alcohol, tobacco or other bad habits.
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2.2. Physical examination and diagnostic assessment
His body temperature was 36.5 °C, blood pressure was 123/70
mmHg, and pulsewas 68 beats perminute. Physical examination
revealed short stature (160cm height and 45kg weight),
language disability, immature behavior, and biocular visual
field defect on right side. The pupil was 4cm, and the light
reflection was normal. Bilateral hearing was weak. Right muscle
strengthwas level 4 and left muscle strength was level 5. Bilateral
Figure 1. Genetic screening showed a mito
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tendon reflexes were active. The bilateral Babinski sign was
negative.
The laboratory data at admission showedhigh glutamic-pyruvic

transaminase (GPT) (52u/L) and triglyceride (2.3mmol/L). The
patient was suspected as MALES due to elevated lactate (4.03
mmol/L), which rose to 7.8mmol/L after exercise. He refused
muscle biopsy. A genetic study of the patient’s peripheral blood
leukocytes revealed a mtDNA A3243G point mutation (Fig. 1).
chondrial DNA A3243G point mutation.



[2]
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Brain MRI (3.0 Tesla) at admission revealed a hyperintense
lesion in the left occipital lobe in DWI and T2, and right occipital
lobe atrophy (Fig. 2). MR angiography (MRA) revealed
segmental stenosis at the C7 and M1 junctions, and sparse
cortex blood vessels (Fig. 3). The same lesion was persistent and
confirmed by digital subtraction angiography (DSA) (Fig. 4) after
20 days. It was a pity that he only received plain CT scanning 3
years ago, without CT angiography (CTA) or MRA.
According to the Japanese diagnostic criteria of MELAS

developed by Yatsuga[4] (Table 1).The patient met 2, 3, 4, and 5
in Category A, and 1 and 3 in Category B, so he was definitively
diagnosed as MELAS.

2.3. Therapeutic interventions

He received Coenzyme Q10 100mg qd, vitamin C 0.5 tid, L-
arginine and valproic acid sodium 0.4 bid from he was in hospital
to now nearly 1year.

2.4. Follow-up and outcomes

From hewas dismissed from hospital 1year ago to now, he has no
SE and his visual field defect improved. He is currently less active
and intelligent than his peers, with occasional seizures but less
than before, and needs family care now.

3. Discussion

MELAS is a rare genetic, metabolic disease that involves multiple
organs. Notably, SEare often misdiagnosed as cerebral infarc-
Figure 2. New lesion in the left occipital lob
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tion. Unlike a stroke that is caused by intracranial vascular
disease, SE was thought to be caused by energy metabolic
disorders of brain cells and microangiopathy.[5,6] Much of the
evidence of microangiopathy came from the patient’s peripheral
muscle biopsies, which showed abnormal mitochondrial accu-
mulation in the media and endothelium of the small vessels due to
lack of energy.[7] The same phenomenon was also found in the
tunica media of the walls of pial arterioles and small arteries up to
250 mu in diameter.[8] This impairment of respiratory chain
function led to oxidative stress causing a reduction of nitric oxide
availability and flow-mediated vasodilatation.[9]

Although both intracranial vascular biopsy[5,7] and nitric
oxide-mediated vascular dilatation,[9] showed no serious intra-
cranial vascular disease inMELAS patients. However, the present
case provided evidence that the vessel wall was a target of
damaged mitochondrial respiration. With the popularization of
cerebrovascular imaging, the changes of intracranial and
extracranial vessels were observed in some patients with
stenosis,[10] Moyamoya syndrome,[11] reversible vasoconstric-
tion,[12] aneurysms,[13] dissection,[7] and atherosclerosis.[14]

Some cases may be associated with cerebral lesions, while others
may not (Table 2). Since most cases are diagnosed by imaging,
there is no evidence of intracranial vascular pathology. Aortic
rupture was reported in a case of MELAS harboring A3243G
mutation as a phenotype of macroangiopathy, in which marked
disarray of the smooth muscle architecture of the aorta was
demonstrated.[15] The most important factor is that the
mitochondrial abnormality in large cerebral vessels caused vessel
e and atrophy in the right occipital lobe.
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Figure 3. MRA showed stenosis of right ICA. ICA= internal carotid artery, MRA=Magnetic Resonance Angiography.

Figure 4. DSA showed stenosis of right ICA. DSA=digital subtraction angiography, ICA= internal carotid artery.
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Table 1

Japanese diagnostic criteria for MELAS[4].

Category A. Clinical findings of stroke-like episodes

1 Headache with vomiting
2 Seizure
3 Hemiplegia
4 Cortical blindness or hemianopsia
5 Acute focal lesion observed via brain imaging

Category B. Evidence of mitochondrial dysfunction

1 1. High lactate levels in plasma and/or cerebrospinal fluid or deficiency of
mitochondrial-related enzyme activities

2 2. 0Mitochondrial abnormalities in muscle biopsy
3 3. Definitive gene mutation related to MELAS

Definitive MELAS: 2 items of Category A, and 2 items of Category B (4 items or more).
Suspected MELAS: 1 item of Category A, and 2 items of Category B (at least 3 items).
MELAS=mitochondrial encephalopathy, lactic acidosis, and stroke-like episodes.
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wall “weakness” leading to incomplete vascular wall struc-
ture.[11] Other relevant factors include mitochondrial disease
complicated by diabetes and hyperlipidemia, which may lead to
atherosclerotic stenosis,[14] vasospasm caused by nitric oxide
insufficiency[9] and vasculitis.
The cause of ICA stenosisin of this patient could be the collapse

of blood vessels caused by weak vascular structure due to the
following reasons: Right ICA stenosis was found at admission by
MRA and persisted for 20 days as confirmed by DSA, which
could be related to the previous episode 3 years ago. The sparse
cortex blood vessels of right middle cerebral artery (MCA) could
be due to ICA stenosis.
3.1. Analysis of previous misdiagnosis of this patient

First: Insufficient knowledge of MELAS. The patient was young,
short and immature, with recurrent seizures, multiple intracranial
lesions mainly in the occipital lobe cortex. The clinical manifes-
tationsofMELASare typical, althoughwithout pathological basis.
Second: Insufficient attention was given to laboratory examina-

tion. The absence of GPT/lactic acid elevation after 1 month when
the patient recovered is a good indication of MELAS.
Third: The doctor may have considered macroangiopathy as a

standard for exclusion of MELAS.
Although MELAS patients with macroangiopathy are uncom-

mon in clinical practice, macrovascular stenosis and other lesions
exist in some patients, and the macroangiopathy is partially due
Table 2

Cases with macroangiopathy in MELAS.

Published
Year Author Vessel

Association
with brain lesions

2005[16] Noguchi A PCA RVCS Yes
2008[17] Longo N ICA Moyamoya Yes
2008[10] Guangyu Xing ICA stenosis (2 cases) No

PCA stenosis (1 case) Yes
2009[11] Iizuka T ICA stenosis Yes
2010[18] Kalashnikova LA ICA dissection (2 cases) No

PCA dissection (1 case) Yes
2012[7] Sakharova AV ICA and VA dissection No
2013[12] Yoshida T ICA and MCA RVCS Yes

ICA= internal carotid artery, MELAS=mitochondrial encephalopathy, lactic acidosis, and stroke-like
episodes, PCA=posterior cerebral arteries, RVCS= reversible vasoconstriction.
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to stroke. Hence, mitochondrial diseases cannot be excluded due
to concurrent macroangiopathic lesions.
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