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Mitochondrial myopathy, encephalopathy, lactic acidosis, and
stroke-like episodes (MELAS) 135459 % ARk SE1E % 5
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Fig. 1
Brain MRI at age 14 showed high signal intensity in the left occipital area on T, weighted image (T,WI) (A), and diffusion
weighted image (DWI) (B), and normal values on apparent diffusion coefficient (ADC) map (C). (A: axial, 1.5 T; TR 3,600 ms,
TE 100.9 ms, B and C: axial, 1.5 T; TR 5,000 ms, TE 73.5 ms, b-value 1,000 see/mm?)

Magnetic resonance imaging (MRI) of brain at age 14.
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Fig. 2 Clinical course during the admission at age 14.

The severity of headache was prospectively recorded by using numerical rating scale (NRS). Midazolam (MDZ) was adminis-

tered as a continuous intravenous infusion at 0.05 mg/kg/hr. (L-Arg = L-arginine, EEG = electroencephalography).
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115 mmH,0, %L 2/mm’ (HAZER 50%, £k 50%), #
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E§CRfE 5% A L, FFIZ, JHERFH IR CREST
HY, EZEDRT R L 13 2 & 72 1) | apparent diffusion coefficient
(ADC) fEDI T IZMA & D% D> 72 (Fig. 1A~C). MRA Ti
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BRSTET, BURREED B2, ABE6 0 HICHHA S 5
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7 v 20mg/ H, VALY 400mg/ HENIRL 7225, i
HHRRSEEOFSEE < D 2 L, 18 mily F T2 11 AR
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5 L-Arg & T5 TR Y 2 iE L7 B L 72729,
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Fig. 3 Electroencephalography at age 14.
Midazolam infusion improved her headache with disappearing of periodic sharp waves in the left posterior region.

Table 1 Clinical course — history of admissions and responses to midazolam.

Age Days from admis- Days from remis- . o Response to treatment*
. . Focal lesion EEG finding
y: year Symptoms sion after the onset  sion after the onset MRI [Basic thythm]
on asic rhythm ini ;

m: month of headache of headache v L-arginine Midazolam

16y 11 m Myoclonus 0 0 BL-P NA NA NA

17y0m Myoclonus 0 0 Rt-P NA NA NA

15y0m Headache, Vomiting 1 1 None NA Good NA

16y2m Headache, Syncope 1 2 None 8 wave (Rt) Good NA
Hemianopsia [8-9 ¢/s]

16y5m Headache, Vomiting 1 2 None NA Good NA

17y8m Headache, Syncope 1 1 None 0-burst (Rt) Good NA

[8 ¢/s]

18y3m Headache, Nausea 1 2 None 0-burst (BL) Good NA
Syncope [10 ¢/s]

18y1lm Headache, Nausea 2 9 Lt-0 S/W (Lt-O0) Poor Good
Hemianopsia [7-9 ¢/s]

16y 10 m Headache, Vomiting 3 12 Rt-O S-burst (Rt-0) Poor Good
Hemianopsia [8-10 ¢/s]

14y3m Headache , Vomiting 5 11 Lt-O Periodic sharp (Lt-O) Poor Good
Hemianopsia [9-10 ¢/s]

17y1m Headache, Psychosis 5 9 Rt-T 8-burst, S/W (Rt) Poor Good

[6-8 ¢/s]

This table is arranged in order of “Days from admission after the onset of headache”.

*Response to treatment is considered as “good” if headache improves in 24 hours after L-arginine or midazolam infusion, and if not, it is
considered as “poor”. MRI: magnetic resonance imaging, EEG: electroencephalography, Rt: right, Lt: left, BL: bilateral, O: occipital, P: parietal,
S/W: spike & slow wave, NA: not applied.
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After midazolam infusion (Day 10 from admission)

Fig. 4 "I-IMP SPECT scan at age 18.
Midazolam infusion improved her headaches with the disappearance of hyperperfusion in the left occipital region.
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Abstract

Effectiveness of midazolam for L-arginine-resistant headaches during stroke-like episodes
in MELAS: a case report

Koyo Tsujikawa, M.D.", Satoshi Yokoi, M.D.?, KeizoYasui, M.D.",
Yasuhiro Hasegawa, M.D.”, Minoru Hoshiyama, M.D.” and Tsutomu Yanagi, M.D.”

YDepartment of Neurology, Nagoya Daini Red Cross Hospital
“Department of Neurology, Nagoya University Graduate School of Medicine
¥Brain & Mind Research Center, Nagoya University
“Obu Dementia Care Research and Training Center

A 14-year-old girl was referred to us with severe migraine-like headaches associated with vomiting and right
homonymous hemianopsia. On admission, MRI examination showed high signals in the left occipital cortex and
subcortex on T,-weighted images, without reduction of apparent diffusion coefficient suggestive of cerebral infarction.
Her EEG demonstrated periodic sharp waves in the left posterior region, and laboratory tests revealed she had increased
levels of lactic and pyruvic acid both in blood plasma and CSE Gene analysis confirmed mitochondrial DNA A3243G
mutation. Based on this data, we diagnosed her as having mitochondrial myopathy, encephalopathy, lactic acidosis
and a stroke-like episode (MELAS). L-arginine infusion was unsuccessful for her severe headaches, which remained
prolonged. She received a low dose (0.05 mg/kg/h) midazolam infusion, resulting in immediate improvement and the
disappearance of headaches and abnormal EEG findings. By the age of 18, she had been readmitted eight times for
stroke-like episodes accompanied by headaches. While L-arginine infusions alleviated her headaches when administered
on day 1 of her episodes, they were not effective when started on or after day 2. Her L-arginine-resistant headaches
were relieved by midazolam. Although the pathogenesis of headaches in MELAS is still unknown, neuronal hyper-
excitahility and trigeminovascular activation are considered important. Midazolam may play a role in suppressing neuro-
nal hyperexcitability and trigeminovascular activation. Treatment with midazolam is advisable for headaches in patients
with MELAS, in the event that L-arginine therapy is unsuccessful.

(Clin Neurol 2014;54:882-887)
Key words: MELAS, stroke-like episode, headache, midazolam, electroencephalogram






