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Fig. 1 MRI findings of the brain.
Brain MRI reveals multiple lesions in bilateral caudate nuclei, right putamen and bilateral cerebellar hemispheres. In diffusion-weighted images

(A), small high signal lesion is observed in the right putamen, which shows low signal in T,-weighted images (B). In bilateral putamen, small

low T, signal lesions are also observed. All lesions show high signal in the fluid attenuated inversion recovery images (C). No contrast enhance-

ment is observed in T,-weighted imaging (D).
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Pyruvate
(0.63-0.77mg/dL) 1.78 1.55
Fig. 2 Changes of lactate and pyruvate and clinical course of main symptoms.
CSF: cerebrospinal fluid.
RO -2k, I MAY R T#EETAZ) —= B O THREIHS P TE R D072 FREIZAM
VUL BEERBEO R ,ro T LS, BCHRLE MR Y P a— A cBRACEER IR L, ISPy P T

B 2B 72 S EERD 57 m4296G>A i n T AR 3
b3y B 7RO X TR A DSR2 H T Leigh BoE 2 s
H V), Leigh IIEDFER & F L L OO LI IZELRE T 5.
Leigh BWEIZ I M2 B THO—HEITH ), i
RO T A — BEEREE A R EE) R AT 2 R T HEG
PRV CH 5. NI RAE I AR 4 IS
LATHY Y, WHE AR 1FEIZETEEREEDS X MY
RyEREE 2B, 24EUNICE COBFIIECT LY. L
LA E LIS SRET A S H Y, DX RIEFIT
HEIRDHEE, HOH#AT LI 2 HEANIH S ST
Wa Y R 8 EIL AT 2 M TIEERE 2L, HHEY
LIEDIAEIIH TH 5. Lee 5 VAT - 72 Leigh 4E 39 5112
B BIRIMETIZ & B &, KD 2 4E DI FEE L
TEY, ROLBOVHISERII 21K TH o 72, RIEBNT 25 7%
THY ZNEWET 2L L) BRCORIETH > 72, FFY
B I F 3> B 7o & R IREIFICHE RS L
5 DA%, IRV T AR B A R2 B 0 2 B L A B L 72
WALNDEZ LM TH S, FEMRI T, T,WI =
FLAIR Wj{§CHE b L < IZRIAEL, WEERITEA RO
BAEL, IO o ILmEFMIIE BB oM R LS
WARIRZAL 2 e L, BB OMA L 7)) =2 2%k
BIEMELTH B 2 E MO N T WS Y A TIZTHIK
IEE AL T 7 FARERE OB IH O L 381k R kN2 % 72
O, WENEEERIIZREE T RO /2 T ik
5PRIMMFE T IZFRO Wb OO, AIEIHE ) B2 L &
Ez ol —, #BYERTEEEEIRE L OEBES, &

PRV — e r 72 A RRERAT RSB L CIZIER & L ITBERE T
HHIENE L, RBEBEERD GEIHAEMRIZT TR, B
FEMERE R BT REE RN T2 LEPH L SN T
5 AFEBIT b F T RIS R 2 BT R A R S
M TOBWIIATRETD - 72

FEFLBRIE Mo I b3y B 7RG & RBICEE R RO
=D TH LD, FHOHPMIITFED LN WA, b L
B O A TIMMED LA 2RO 55605 ) 7, mIlRRInE
A b I Iy P TIROMREN 2 GEIETE LV,
JEIEE < b DD, Sofou b ¥ AT - 72 Leigh MAED %
BABETIC X % &, Leigh idiE 130 10> 9 B IiiE B £ ORETR
FLEREASIE T TH - 720 DIE 10 B, EFLERIIE (X580 72 »
AT OFLERDSFE S 572 b DX 2B L HE L Twb. K
FEGIO 4 F B OIE B & ORI OB L O EL L VRO
R 2 BRIRRE & 12 Fig. 2 1R L7z, M FLERfE 3R 2: 2
[l OB | 2R E Tl IEMNTH 1), S A BRI I3 R=E
i AR LB H PSR C S CIRT L 72 i E v e v
BRAED SO CEfixr 2L, FORITEL,HIET A%
ALz MELP IS I EREOEmE R L —H4,
BEh OFLER B X ONE )V ¥ VR IZaESS 2 (6] o) B B (2 13 EFAT
A7 L, ARl AR CEM % fERR L7z, BEE L/P IEHIE A
BEls DFHIAS 2 W 72 ORERFII AL 2R 5 2 I3 TE o
72. Yamada 5 ¥ 1Z17EBIOI F a2 FU T (95 10 41
A% Leigh INE) % RRIC, AIEDIME B £ ORE b O FLEE
FRICB B ERRE AR LS L T b, s
D LB L CIXEEE 88.2%, 4FHAIE 84.4% TH Y, ik



m.4296G>A BIZFEROMA I ba >y B THE

M OFLRA 1A 12 U CIEKEE 94.1%, HF5EFE 100% TdH -
o ENTHBY, BEILERME EA T IEM EA X ) B i
HHMEDPE G REEAVRIE STV, RIERIT O A I
FCHhHo/z e E 2 HND. BEEHTH 2 513058 & OBIfRIZ
BHOPIZTE o 72b 0o, MUEL D b REEHEAEBIE L
THEY, ZWEITEEI SRR SN, 50
R LIRS OB ICEE TH 5 L £ 2 b,

I hay Ny 7RI, DNA LI a2 K7 DNAD
ENEFNOHEMLFICE D BREICHIE SN TBY, FEITHE
WL TATUHT TAI=DPRETTAI—0RL D, KiE
BNE MR 2 F T o =ik R s — 7 2 AT
THRESTAI =%, Zid Leigh IHEIZ BV TEHE L
RN THDZENHMOENTVE, BHNLEETAZ ) —=
A THRINTTEEZ DIIHE OBV I0FEEHOATH ), &
EFEROBRINERIL 20~30%FRETH S Y. REFTHES
HEET A7) == Z CIEREIMR ST, KA —
7T AFNT R BIIT A 2 L2 & 5 T m4296G>A R % FR
OBWICE -2 Ry — 27 20 A CIR, &I har
B T HEEFRT, STV VTR 5 NSAeT ) AT &
19 2 EDHRETH D, — T, TOEETHHZEILH 60%
REEICE L ED Y ZEHRRERE TORY o hilEn 72
W, EhifiaE OB PUKEALE L 2 5. Ak, BEO#E
TR CRE D R o 2 A IR EEZ R T NETH D
A5, LEROIEHIC L ) BRI AU T WIERT S £
WEHEIIE NS, L2arL, S ha vy FYTHRD L) ik
OYE, BWETETH 2 LITHICHETHORIEE 2250
AT L, BIEF 5 A 712 & B EEHRIER O B IR R e
BLOEKNZ EORWPOEE 20 ) BEELREE G 2 5
LOLEZLNL. MEFOLIIZI FI Y ) TRz EED
NBIZOEHLLT, BWICER L T A IR
AT NRETHAH ).

72 B DR Z 2R ) Tld m4296G>A Efn T AR % o
Leigh WfiElX 2 JEBI DA TH > 72, 1BIHIE, AT b 7%
SRR L MR RRARIR T & 2 L 2ERI T, i - B C o FLERE
5, BHES MRI @ T,WI CHUBMZKEIK HE 5 B A ) T
RO EES, MRS TRIMEEZ OB Y — 7 oK%
v 2 BIEIE, 16 B TREAIMERE & MERRFERRIR TR %
U72EBIC, MR & OB o FLEREIX 1 H CHRRERM 2 1
FREFT RS A SN2 o 72 BEHER MRI (38 L oo bk
B L ORI RIEE A AR H i, ZD 13 20 H£I2IF
TR ZNR Y 22 BEFE AL AYRR H 7z,

RIEBNIFE CEfETREZE L 2RS4, 80 Ry HEE
B DB HREE, S HREEE Vo KM EHEORER %2
FHERE L, #f & L Tid Leigh IED £ 9 R #EFTEO e
T7% <, MELAS T& 5% B A IS E & R IE 3 % BRI
RAEBOTEY, Liko 2 il & 134 Bk 2 HREB &
RL7z. UL, Wi ECEREZREL ) 2HHRZE %20
¥, WINEIT R L IEE TdH o722 &5 MELAS O3l
WAXFEY Lo 72, RAERNIE m.4296G>A i fn 128 5 %
e LT, ZoOmRl O E SISO R A 2 A

59 : 639

FEHEMO I Fay FY TIEEE R bz, REFSS I b
a2 P TIHOIERIIFFEDBLE T RECERICEL TV T
bERTHY, SHEBERREET S LAV,

& &

m.4296G>A I FERIZ L D RALIBICHEIEL 723 2
YR T RIEOM 7 161 % s L7z BEHUERI S a7,
SCHRAGIZ & AR 28 SR B 70 BRI S 2 g
HLAIMIY R TIROEROEHEEATR SN, b
ZHOPICT H72OICENOERIVLETH D, FANE
BIOREEEA S, BEHEILIRMEZR &3 b v B THRERE~ —
7 — DORERFIZEAL R T 2 2 L AERBA T HROHEEIZ LA
Th LT RIEL 7=

MEHEBICARR LB L, F/RT X COLIREEIC B 5 2%, #
B HEReThbFY A

X #

1) DiMauro S, Hirana M, Schon EA, editors. Mitochondrial medicine.
London: Informa Healthcare; 2006. p. 7-26.

2) Rahman S, Blok RB, Dahl HH, et al. Leigh syndrome: clinical
features and biochemical and DNA abnormalities. Ann Neurol
1996;39:343-351.

3) Dahl H. Getting to the nucleus of mitochondrial disorders:
identification of respiratory chain-enzyme genes causing Leigh
syndrome. Am ] Hum Genet 1998;63:1594-1597.

4) Finsterer ]. Leigh and Leigh-like syndrome in children and
adults. Pediatric Neurology 2008;39:223-235.

5) Lee JS, Kim H, Lim BC, et al. Leigh syndrome in childhood:
neurologic progression and functional outcome. Clinical Neurology
2016;12:181-187.

6) HARI bay FUTHERME I bay Y THBHEY =27
)V 2017, WUIE © BT &GS S 2016. p. 30-46.

7) Tsai JD, Liu CS, Tsao TE et al. A novel mitochondrial DNA
8597T>C mutation of Leigh syndrome: report of one case.
Pediatrics Neoatology 2012;53:60-62.

8) Sofou K, De Coo IF, Isohanni P, et al. A multicenter study on
Leigh syndrome: disease course and predictors of survival.
Orphanet ] Rare Dis 2014;9:52.

9) Yamada K, Toribe Y, Yanagihara K, et al. Diagnotic accuracy of
blood and CSF lactate in identifying children with mitochondrial
diseases affecting the central nervous system. Brain Dev 2012;
34:92-97.

10) Lake NJ, Compton AG, Rahman S, et al. Leigh syndrome: one
disorder, more than 75 monogenic causes. Ann Neurol 2016;79:
190-203.

11) Martikainen MH, Kytévuori L, Majamaa K, Juvenile parkinsonism
hypogonadism and Leigh-like MRI changes in a patient with m.
4296G>A mutation in mitochondrial DNA. Mitochondrion
2013;13:83-86.

12) Cox R, Platt J, Chen L, et al. Leigh syndrome caused by a novel
m. 4296G>A mutation in mitochondrial tRNA isoleucine.
Mitochondrion 2012;12:258-261.



59 1 640 BRERFHES 59 & 10 5 (2019 : 10)

Abstract

A case of adult-onset mitochondrial encephalopathy due to m.4296G>A gene abnormality

Kai Takahashi, M.D.”, Kanako Yamahara, M.D.", Kouhei Ito, M.D.?,
Kazuhiro Iwaoka, M.D.", Yuichi Goto, M.D.” and Yasuo Terayama, M.D."”

YDepartment of Neurology and Gerontology, Iwate Medical University
“Department of Internal Medicine, Hachinohe Red Cross Hospital
Department of Ultrastructural Research, National Institute of Neuroscience, National Center of Neurology and Psychiatry

The case is a 30-year-old woman. From the age of 25 years, she had several episodes of cortical blindness and visited
a local doctor. Mitochondrial disease was suspected based on findings of cerebral infarction-like imaging and a history of
diabetes. However, serum and cerebrospinal fluid lactate levels were normal and no abnormal muscle pathology was
found. At the age of 30 years, she visited our hospital with impaired consciousness, cortical blindness, and tremor-like
involuntary movements in the neck and right fingers. Brain MRI showed abnormal signals in bilateral basal ganglia, with
an increased lactate peak by magnetic resonance spectroscopy and high cerebrospinal fluid lactate levels. Mitochondrial
gene analysis identified a m.4296G>A gene mutation. Consequently, we reached a diagnosis of mitochondrial
encephalopathy. Adult-onset mitochondrial encephalopathy with m.4296G>A gene mutation is extremely rare. This case
showed clinical features caused by damage of both the cerebral cortex and subcortical basal ganglia.

(Rinsho Shinkeigaku (Clin Neurol) 2019;59:636-640)
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