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INTRODUCTION

In 1984, Pavlaki et «/. first described the mitochondrial
encephalomyopathy, lactic acidosis, and recurrent stroke-like
episodes (MELAS) [1]. MELAS is a mitochondrial cytopathy
associated with a mitochondrial DNA mutation at nucleotide
position 3243 [2-4]. The clinical features include headaches,
stroke-like episodes, seizures, cognitive dysfunction progress-
ing to dementia, short stature, hemiparesis, hemianopsia,
sensorineural hearing loss, and exercise intolerance [5, 6].

The onset of stroke-like episodes in MELAS usually occurs

before the age of 40; however there are reported cases on late
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Mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like episodes (MELAS)
uncommonly develops after the age of 40. We describe a patient with MELAS whose first stroke-
like episode presented at age 65, followed by two more episodes. The brain MR imaging for
each stroke-like episode demonstrated hyperintense lesion in diffusion weighted image (DWI),
and variable signal intensities in apparent diffusion coefficient (ADC) maps in temporo-pari-
etal and occipital regions. We diagnosed the patient as MELAS with 3243A>G point mutation.
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onset of stroke-like episodes [7, 8]. To the best of our knowl-
edge, elderly onset stroke-like episodes in MELAS have not
been reported in Korean patients [9-11]. W report the first
case of elderly onset MELAS with recurrent stroke-like epi-

sodes in Korean patients.

CASE REPORT

A 65-yr-old right-handed woman complained of noises that
she believed were coming from a nearby construction site,

even though there were no construction sites and no noises.
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She also complained of hearing unpleasant sounds in a quiet
chapel. She uttered incomprehensible sentences during con-
versation. Her family members noticed the symptoms pro-
gressed rapidly over two weeks. She became aggressive, spoke
incoherently, had difficulty recognizing family members,
stared vacantly, and developed convulsive seizures. She was
admitted to a local university hospital for evaluation. Cere-
brospinal fluid (CSF) analysis revealed no abnormalities ex-
cept for mild elevation of the CSF protein levels (52 mg/dL).
Bacterial, viral, and fungal cultures of her serum and CSF
were negative. Brain MRI taken 10 days after the symptom

onset revealed hyper-intensity in diffusion weighted image

Fig. 1. Brain MR imagings that depicts hyperintensity in diffusion
weighted image (DWI) and variable intensity apparent diffusion
coefficient (ADC) maps. (A) Brain MRI taken 10 days after the sym-
ptom onset reveals hyper-intensity in diffusion weighted image
(DWI), and iso-intensity in apparent diffusion coefficient (ADC)
maps in the left temporal lobe. (B) Follow-up image taken 3 weeks
later shows expansion of the initial hyper-intensity in DWI to the
left temporo-parietal areas, and iso- or hyper-intensity in ADC maps
of the corresponding areas. (C) Brain image taken 3 weeks after
the symptom onset reveals newly developed hyper-intensity on
DWI and hypo-intensity on ADC maps in the right occipito-tem-
poral areas. (D) Brain image taken 3 weeks after the third episode
reveals hyper-intensity on DWI and hypo-intensity on ADC maps
in the left occipito-temporal areas.
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(DWT, £-1,000 s/mm?), and iso-intensity in apparent diffu-
sion coefficient (ADC) maps in the left temporal lobe, but
there was no stenosis of the intracranial vessels (Fig. 1A).
Follow-up image taken 3 weeks later showed expansion of
the initial hyper-intensity in DW1I to the left temporo-pari-
etal areas, and iso- or hyper-intensity in ADC maps of the
corresponding areas (Fig. 1B). The patient’s past medical
history was remarkable for an upper respiratory infection
one month prior to symptom onset. The patient presented
with bilateral hearing loss beginning in her 50s, hyperthy-
roidism, and type II diabetes mellitus. Caregivers said she
frequently complained of headaches and general weakness.
Her mother had no remarkable medical history, but one bro-
ther and one sister out of her four siblings died at their 30s
without an identified cause of death (Fig. 2). After the admis-
sion to the local university hospital, the patient was prescti-
bed anti-epileptic drugs: levetiracetam (1,000 mg/day) and
carbamazepine (600 mg/day).

The patient visited our hospital two months after the ini-
tial symptom onset with no significant neurological improve-
ments. Her vital signs were stable, but she had emaciated
feature (body weight, 33 kg; height, 152 c¢m; and body mass
index [BMI], 14.3 kg/m?). She was alert, but disoriented.
The patient repetitively replied “no” or “I do not know” to
questions and her speech was often meaningless and incom-
prehensible. The Korean version of the Western Aphasia
Battery (K-WAB) [12] revealed profound Wernicke type
aphasia. The patient scored no points in the Korean version

of the Mini Mental Status Examination [13]. Cranial nerve,
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Fig. 2. The family pedigree. The patient had four siblings; two die
during the Korean War, two died in their 30's without definite diag-
nosis. The five children are in their 40-50’s and none have history
of stroke like episode, seizure, diabetes mellitus, hearing loss, or
short stature, but have exercise intolerance (P, patient).
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motor and sensory system examinations revealed no abnor-
malities except for mild unsteady gait. The results of the lab-
oratory tests were unremarkable; complete blood count, elec-
trolyte levels, liver function tests, thyroid function tests, blood
urea nitrogen and creatinin levels. An electroencephalogra-
phy revealed spike waves in the left parietal area and inter-
mittent slow waves in the left hemisphere. Brain fluid atten-
uated inversion recovery (FLAIR) MRI taken upon arrival
revealed encephalomalacic changes of the previous lesions in
the left temporal areas. The patient’s insidious onset apha-
sia, behavioral changes, auditory hallucinations, and seizures
after upper respiratory tract infection, along with brain MRI
lesions involving the unilateral temporal lobe led us to a ten-
tative diagnosis of herpes simplex encephalitis. We exclud-
ed stroke as a possible etiology, because of the clinical course,
the MRI lesions which did not occur along vascular territo-
ry and expansion to adjacent area in follow up study, and nor-
mal electrocardiography finding. After two weeks of intra-
venous antiviral therapy, the patient had no further deterio-
ration. The anti-epileptic drugs were maintained. The patient
gradually improved to the point where she could speak short
sentences and understand half of conversations.

Eleven months after the initial onset, she experienced a
second episode. The second episode was much like the first,
but more severe. Over the course of one week, she became
incommunicable, and spoke meaningless words to herself.
She manifested akinetic mutism and lay still in bed. A fol-
low-up K-WAB revealed Wernicke type aphasia, similar to
the previous study, but severe. Brain image taken 3 weeks
after the symptom onset revealed newly developed hyper-
intensity on DWI and hypo-intensity on ADC maps in the
right occipito-temporal areas with gyral enhancement (Fig.
1C). The patient’s hearing loss, seizures, and short stature,
along with recurrent stroke-like episodes suggested a diag-
nosis of mitochondrial disease. The patient’s serum lactate
level was mildly elevated at 2.82 mmol/L (normal: 0.5-2.2).
A gene study for point mutations characteristic of MELAS
syndrome was positive at the nucleotide pair 3243A>G in
blood sample. After the diagnosis of MELAS syndrome, the
patient was treated with coenzyme Q-10, thiamine, folic acid,

and acetyl L-carnitine. She gradually improved over several
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months and was able to understand and speak simple con-
versation.

Seven months after the second episode, the patient expe-
rienced a third episode. Along with the previous manifesta-
tions, she exhibited prominent behavior changes. She became
aggressive and violent to others. She also experienced gener-
alized clonic seizures. Brain image taken 3 weeks after the
third episode showed hyper-intensity on DWI and hypo-
intensity on ADC maps in the left occipito-temporal areas
(Fig. 1D). EEG revealed periodic lateralizing epileptiform
discharges in the left occipital areas. Additional antiepilep-
tics and antipsychotics were prescribed. After the repeated
episodes, the patient was left with extensive neurologic de-
ficits, especially cognitive dysfunction, and severe akinetic

mutism.

DISCUSSION

Overall, our patient met the diagnostic criteria for MELAS,
which include; 1) stroke-like episodes; 2) encephalopathy
characterized by seizures, dementia, or both; and 3) lactic
acidosis, ragged-red fibers, or both, along with at least two
of the following: normal early development, recurrent head-
ache, or recurrent vomiting [14]. One feature of our patient
was her emaciation. Caregivers of the patient reported that
she had a poor appetite since her youth, and remained ema-
ciated even after the nutritional support. Her BMI was 16.2
kg/m? at the time of her third hospital discharge. Though it
was not described overtly, a previously reported case also seems
to have exhibited emaciation as one of the features of the mi-
tochondrial disorder [15]. And we misdiagnosed the patient
initially as herpes simplex encephalitis, and such as have oc-
curred in previous reports [16, 17].

Other symptoms that were consistent with MELAS in our
patient were short stature, hearing loss, and diabetes mellitus.
The diagnosis were finally confirmed when the gene study
revealed a point mutation associated with MELAS.

However, our patient’s presentation was not entirely com-
patible with the definition of MELAS, because MELAS cri-

teria specify that stroke onset occurs before age 40 [14]. Con-
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sidering the fact that the first attack of stroke-like episodes
usually occur between the ages of 5 and 15 yr in 80% of
MELAS patients [5, 6, 18], it can be a diagnostic challenge
to identify MELAS in patients demonstrating elderly onset
of first stroke-like episodes.

To our knowledge, there have been reports of MELAS pati-
ent who experienced the first stroke-like episode after age
60 in different countries, but this is the first case of elderly
onset MELAS in Korean population. One detailed case report
described a patient with three episodes of a relapsing and
remitting course of neurologic syndrome that began with a
seizure, followed by residual aphasia and right visual field
loss, resulting in a state in which she could not answer ques-
tions or follow verbal commands [8]. Our patient, who had
an initial stroke-like episode at age 65, also had a relapsing
and remitting course of neurologic syndrome. After 17 mon-
ths, she became wheelchair bound and unable to communi-
cate, similar to the previous case.

The first stroke-like episodes in elderly, unlike usual pre-
sentation time of 40 yr or younger have not been well ex-
plained. However, since the mitochondria mutation load
varies among given organs of any person whether the muta-
tion will reach a threshold for clinical expression cannot be
predicted [8]. This might explain variable onset time of first
stroke-like episodes.

The pathophysiologic mechanisms of stroke-like episode
in MELAS have not been fully discovered, but there are the-
ories proposed for explanation. First, mitochondrial angiopa-
thy described as the impairment of autoregulation by alter-
ation in nitric oxide (NO) homeostasis can create a region of
hypoxia surrounding the affected blood vessels, which results
in microvascular stroke like pattern [18, 19]. Second, mito-
chondrial cytopathy described as oxidative phosphorylation
defect in the brain tissue can produce sufficient amount of
ATP under normal conditions, but are unable to respond to
increased energy demand [19, 20]. Third, the neurovascular
cellular mechanism proposed that both neuronal and vascu-
lar mechanisms underlie in the pathogenesis and this is char-
acterized by neuronal hyper-excitability, neuronal vulnera-
bility, increased capillary permeability, and hyperemia [19,
21].
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Several authors have reported that the vasogenic edema
was associated with the mitochondrial angiopathy, which is
shown in MRI as high signal intensity in DWI, and ADC
in the affected area and this was a clue to distinguish stroke
like lesions of MELAS from typical ischemia [19, 22]. How-
ever not only the vasogenic edema, but also the cytotoxic
edema can coexist. The cytotoxic edema caused by neuronal
ischemia and neurovascular mechanism, manifestate as high
signal intensity in DWI and low signal intensity in ADC.
The reason why ADC findings vary can be explained by the
time interval between stroke like episode onset and MRI
study [23]. This explains the variable (hyper, hypo, or iso)
ADC signal intensity of our patient (Fig. 1). Given that ME-
LAS is a rare genetic disorder, clinical diagnosis may often
be challenging, especially when presentation is atypical. Our
patient revealed her first neurologic symptoms at the age of
65 with auditory hallucinations, seizure, and prior history
of respiratory infection, which mimicked temporal lobe epil-
epsy followed by herpes simplex encephalitis. Since the stroke-
like episodes in MELAS are diagnostic challenge, high clin-
ical suspicion for MELAS in patients exhibiting relapsing

and remitting stroke-like episodes even in elderly patients.

REFERENCES

1. Pavlakis SG, Phillips PC, DiMauro S, De Vivo DC, Rowland LP.
Mitochondrial myopathy, encephalopathy, lactic acidosis, and strokelike
episodes: a distinctive clinical syndrome. Ann Neurol 1984; 16: 481-8.

2. Holt IJ, Harding AE, Morgan-Hughes JA. Deletions of muscle mito-
chondrial DNA in patients with mitochondrial myopathies. Nature 1988;
331:717-9.

3. Wallace DC, Singh G, Lott MT, Hodge JA, Schurr TG, Lezza AM, et
al. Mitochondrial DNA mutation associated with leber’s hereditary optic
neuropathy. Science 1988; 242: 1427-30.

4. Goto Y, Nonaka I, Horai S. A mutation in the trna(leu)(uur) gene asso-
ciated with the melas subgroup of mitochondrial encephalomyopathies. Na-
ture 1990; 348: 651-3.

5. Hirano M, Pavlakis SG. Mitochondrial myopathy, encephalopathy, lac-
tic acidosis, and strokelike episodes (melas): current concepts. | Child Neu-

rol 1994, 9: 4-13.

—



Elderly Onset MELAS

6. Goto Y, Horai S, Matsuoka T, Koga Y, Nihei K, Kobayashi M, et al.
Mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like
episodes (melas): a correlative study of the clinical features and mitochon-
drial DNA mutation. Neurology 1992; 42: 545-50.

7. Minamoto H, Kawabata K, Okuda B, Shibuya N, Tachibana H, Sugi-
ta M, et al. Mitochondrial encephalomyopathy with elderly onset of stroke-
like episodes. Intern Med 1996; 35: 991-5.

8. Dickerson BC, Holtzman D, Grant PE, Tian D. Case records of the mas-
sachusetts general hospital. Case 36-2005. A 61-year-old woman with sei-
zure, disturbed gait, and altered mental status. N Engl | Med 2005; 353:
2271-80.

9. Yu HJ, Roh SY, Lee KE, Koh SH. A case of melas with maternally trans-
mitted type ii diabetes mellitus and deafness. | Korean Neurol Assoc 2007
25:416-8.

10. Lee TY, Hong DK, Lim SR, Heo K, Cho HK. A case report of melas
syndrome. ] Korean Neurol Assoc 1993; 11: 254-60.

11.Lee JY, Jo YS, No ], Ki CS, Lee KE, Kim YD. A case of melas with
schizophrenia-like psychiatric symptoms. | Korean Neurol Assoc 2005;
23: 830-2.

12.Kim H, Na DL. Paradise-Korean version-the western aphasia battery.
Seoul: Paradise welfare foundatrion, 2001.

13. Kang YW, Na DL, Hahn S. A walidity study on the korean mini-mental
state examination (k-mmse) in dementia patients. | Korean Neurol Assoc
1997; 15: 300-8.

14. Hirano M, Ricci E, Koenigsberger MR, Defendini R, Pavlakis SG,

DeVivo DC, et al. Melas: an original case and clinical criteria for diagno-

07) 2010-023 2010.7.13 1:56 PMH|O|X| 73 001 HyperLaser G3Plus E}

73

sis. Neuromuscul Disord 1992; 2: 125-35.

15. Bosbach S, Kornblum C, Schroder R, Wagner M. Executive and visu-
ospatial deficits in patients with chronic progressive external ophthalmo-
plegia and kearns-sayre syndrome. Brain 2003; 126: 1231-40.

16. Johns DR, Stein AG, Wityk R. Melas syndrome masquerading as herpes
simplex encephalitis. Neurology 1993; 43: 2471-3.

17. Sharfstein SR, Gordon MF, Libman RB, Malkin ES. Adult-onset melas
presenting as herpes encephalitis. Arch Neurol 1999; 56: 241-3.

18. Scaglia F, Northrop JL. The mitochondrial myopathy encephalopathy, lac-
tic acidosis with stroke-like episodes (melas) syndrome: a review of treat-
ment options. CNS Drugs 2006; 20: 443-64.

19. lizuka T, Sakai F. Pathogenesis of stroke-like episodes in melas: analysis
of neurovascular cellular mechanisms. Curr Neurovasc Res 2005; 2: 29-45.

20. James AM, Sheard PW, Wei YH, Murphy MP. Decreased atp synthe-
sis is phenotypically expressed during increased energy demand in fibrob-
lasts containing mitochondrial trna mutations. Eur | Biochem 1999; 259:
462-9.

21.lizuka T. Pathogenesis and treatment of stroke-like episodes in melas.
Rinsho Shinkeigaku 2008; 48: 1006-9.

22.Kolb 8], Costello F, Lee AG, White M, Wong S, Schwartz ED, et al.
Distinguishing ischemic stroke from the stroke-like lesions of melas using
apparent diffusion coefficient mapping. | Neurol Sci 2003; 216: 11-5.

23. Tzoulis C, Bindoff LA. Serial diffusion imaging in a case of mitochon-
drial encephalomyopathy, lactic acidosis, and stroke-like episodes. Stroke
2009; 40: e15-7.



