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18 4 St 47 14 4% HR 55 R B (chronic progressive external
ophthalmoplegia, LL'F CPEO & m&st) (&, IREE T, SMRM
BRI E FEIRE L, BIEETIEICRERT 2 b a Y Y T
T& 5. CPEO |Z.UfmERE, MEOREMEE;MD S &,
Kearns-Sayer fEfEHRE (KSS) & & IENY, CPEO & KSS i
IMIVKNYTORERRBLAEELE T2 EOREARL
ENpY, AEFkL L, ERTEAGERTEIICEST, 4
IR D EBAAREICCTI by FY 7#ET (mtDNA) O E
RIH D, BWIZE -7 CPEO DIEBI# BB L7z, I+ 2
¥ FU 798 T3 mtDNA O FE I IAENIB VTR —I125 0
LTBHY, EMROBIZIZTREZ ) mtDNA F5 O &H 2
W EEZ OND MBI L BIRT 22 E0BMICEELE
b

I a2 FY 7 DNA

E Bl

B 48 M

FiF G

PEAERE @ dFac A L.

KIREE « FMRROEREETHREEZ L (Fig. 1).

AETHIE ¢ AR VRS R, BB 20 AY/H % 30 4R
BUREE - BINE TIE, EREETH o7z, 25 B O
—HEHEICDOPNEICHZ LI ENH o728, 10 5 FETikE
LCTWwW/z. 32 EErSoEWKLE, BEMH, BH2EEL
Twiz, HNZEEI o7 EEOREZZZ L, sHle
TS 7z 35 ARSI IR T B PR & BiAT L, HIHLIENN
Jel7z, A6 BIFICIZE RO S 2, HHHME 74K
EDIONDR L TroTz, ATRICR D EHEMEL, 512
FRIDELVIEEDSEL o7, 48l ER DS E S I
HELZD, BRem3 L BEMEDERSI by
RO 7RasgEEbI, RN E IS LR AR L o7z,
ABEREHGE @ & 177 cm, AE 89kg T, YRR IRMGE
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Fig. 1 Pedigree of this case.
The patient’s family history showed no obvious family history.
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Fig. 2 Hess screen test of the patient.
The patient was aware of diplopia, but there were no evident restrictions of eye movements.

ZRB O 7 o 720 IfLE 120/70 mmHg, R 80/4, 1R
36.0°C, — ik 5 AT L CIIBESHES IC B M s 72 <, Mg
NEEE, MPIRETS, TR IER. WIIFIE R B & RO e b o
7o, AREARIT R T, BRI E T, BRI IEE TH o
7o R CIRA T EE R OIS TTEEZAE L, IR
T & £ H MR TOBRE ROz, Hess 7 ¥ — FTIIHS
M BEEBO o7 (Fig 2). WILIZIEM - FkT, *
FREHATM & b B TH o 72, FHREG PO, W
TRME OREEE 2o 72, EELR TR B

WiMET 23807278, BiZEMIIRO L h o 72, BESHIIESR
T, WWASEHIEMETH o 7z BB E R B M B 51 7
"oz,

AT R, - MR A IR, — b= Tidfka L
AT W =) 325 mg/dl, PRGNS 416 mg/dl, HDL 2 L A7
O — )V 40 mg/dl & BIRMUEZ RO 72A%, 7 LT F=rF ) —
Bl - EEERIEER T, PREEELETTHho72 B
TR F N3 REEIUR, PUHRERNT O Y ¥ — B
T Fhb B o7z, DEEE oM 7Lk 21.8 mg/dl (&
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Fig. 3 Aerobic exercise test.

On an aerobic exercise test, slight increase of both lactate (left) and pyruvate (right) levels in serum were observed.

WA 18.7 mg/dl LLT), MM ¥V ¥ B 1.07 mg/dl (FEiHEfl
0.94mg/d LIF) Lmfiz 2L, FLM/E NV E VERIE 203 &
A LTz, B A TIEMIEE 2/W & IEE TH o 7278,
EA 54 myd LEE AL, FLEE21.8 myd, ¥ UEE
1.24 mg/dl & EF LTz, BEROILEE/E IV VBRI 17,5
EEREBDO LN o7z 167 v b OISR MEB R ERERTlE
15 M oEEY AR I TR FLER, YV UERE I %R
7 (Fig.3). T RFafx=w A7 A MIBEMEZ-72. IREHY
FETIE, BEOIHRBGME % 320 5 137121, EEOHT
T R RN 2 EORF RO h o sz, (LEMR
H I EE IS % B 7248, T O — TIIESES 0K
TRUFHHEEOEIRED L hr o7z, RV T —.LER % JifT
L7 T RERF 2RO LD o7z, SRR % fifT
L7z & 2 AHE KM & AR A EE G C L 55U C R IE & A7
%, KIH CTILRIGE CRUIBI BB S 2 o 72, Mk mEm
ATl AR, $RIE S b IEH P C, Harvey-Masland 8%
Tl wanning, waxing & b IZFAD Do 72, BHE MRI Tl
MU % R 2 o 7278, AMIRF O ZEHi % 5260 72 (Fig.
4). MR A2 hE AT E—FHE{TL TR,

ABEtR, I hay FYTHREZEN, BRSO B4
AT L7z fakAT i & L C, Hematoxylin-Eosin 12T
R OO KNI % FBO 725, B - FRARRME R RIE
FRR IO %2 52> 72, Gomori-Trichrome 4eff TldRf 1T
AHFAEIE A S, Cytochrome C oxidase (COX) 4efty T 4
DB TIXRED B h o 7z, W RFIRREIC B 5 MHEEL
EREC, BERELE) 2T, B & Rk R 8E
® mtDNA &8 > — 7 T 0 2R & fiA7TY L72hs, R
%93, np8483 7 5 npl3459 F T 4,977 bp @ common
deletion #FBOLDAT, E5I12, NTHT T AI—FE&EH
FIZ01BLLTTH o7, DbEdhs, BRSO RILIE
FHT R OFFE &HIWT L7

ABethREm « AR CIZ 3 ha v Y 79, $5i2 CPEO
A0 B LIRS, EM, BRI T ES IR
bhdolz, BIAHEE L) RIEEL RO b ol LF

Fig. 4 MRI of the orbit.
Atrophy of the external ocular muscles was observed (arrows).

B, MBEEOIREH TEBLISH L CHMER O IR G ekl &
M7 S, MigHh SEHOUFEE RO, T OISR S
N7AETHEMZ L, mtDNA #2417 - 72, BB
TH D 572 mtDNA @ np8483 7 5 npl3459 ¥ T
4,977 bp @ common deletion {ZJll 2., np3264 7> npl6069 F
TP 12,807 bp &) KK L, np8270 25 npl3125 £ TD
4,856 bp REDLE R KAWL L7, v r7ay 74 07
ERAVILEREOATOT T AI—ERY 13 35%TH -
7. AR EIERUNT, EEEARIIERTE 2 o7z SHR
BEMOBIEFRHERZEOTCPEO LB L. &8, £FE
KE&EDFEKNEET TH A, POLGI, POLG2, SLC25A4
(ANTI), TWNK (Twinkle) O 4 #{z¥- KA TO#IET
Wt x4 o7-& 2 A, SCL25A4, TWNK, POLGI #E{5T-1213
EE% DT, POLG2 5T ® exon 112 ¢.624C>T, p.L181L
ET I REREEDLEVWT ALY VERDOAERD.
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Fig. 5 Eye movements of the patient.

Ptosis of the eyelids (arrowheads), bilateral upward gaze restriction, and abduction paralysis of the right eye (arrow) were observed. Fig. 5 is

published with patient’s permission.

ot AR, MR X2 <, KSSIZIdF%H L aho
7o Bk, AIERO LSRN, RSEEISNGE & 2
P99 otk OAESNHBE L7280, 394 4 QL0
30 mg/ H OWRk % B4h, €Dk Y 7 » 3gHOWARE B
L, HEMZERENZE5:. 2oBRIBET CRAZE-S
Twa., BUE, Zlrs 124581, HAHTHET 2
BHEHELTCWE 00, 7)) AAREZHEHTLZET
FERIZERI L T 5. BUELREE TEOE(L, AR, FHR
R & IR O RizkEE 2 380 (Fig. 5), BEO MRS 7%
EDOFEIRERD LSOO, BHFRERIREEZHFL T 5.

£ =

AE BN AT ORI T3 & BB 0, I - fi
FOFEE - YV E U EBRED F5A %79, CPEO %5 < 8o 72.
LA L, EBTHEG S OfAR CIHER, SET R
EBLICHL PR EERIRECE R, o BEIZOR, ¥
UK UIREFFA % 20 F, Z OB 5 W72 RS oMk v
SEETCTHBMICELZENATEL I hay Y 7widse
BHERETHLHOD, FF12 CPEO 2B\ TIHHEN O BE
IPIURYTOSMRY DD DL S, EBHREE TR
FTHBICIHEEDSLETH S,

I M3V R TIROBERIRIL O CHRE T I & SR R
% FfhE 355 0% CPEO, 7213, #EATHEAMRMG M (PEO)
EIEN S, CPEO (2N A CHERE (R MEAE, (M E %
B L 72 B % KSS L IF50. CPEO & KSS 13— 2~
FIARICHBEBT, I FaY ) TOREIEL TA
552, 1988 4E12 Holt 5 12 & - T CPEO JERIIZ B W T
mtDNA DHE—RENH LN B Z L AHE S hY, Zh LIk
H—REOHROLTEYE, HER, LZERKREOMY

mtDNA BEVSEbLbNTW5EY. 22T, mtDNA DL EKX
JfITlk, mtDNA OHEFHEEICE D 2 Rl E =T O RF
FEZLNTWES. EEERS FREE TR Rtk
Mt (EidEfs) Btz Ghidm) BRees00
PHE SN TNBY, Tz, ZARERPLEMBERICLZ K
RELZL, 2070, REBRVPHOL P TIERVI EHH S,
CPEO T D@51 %4 & LT POLGI, POLG2, SLC25A4
(ANT1), TWNK (Twinkle) 7% &S5 STV 505, KJE
BITIEVTIUCBWCTORRENE 22 EREZR DL, o72. &
512, CPEO TIL ML R 15 28 57 1 Ml S M 12 ¢ mtDNA R
RKEBOIZ WD, REETE) HEICIIHAR EORE
ARG OBIE T AL F LD, M08 28 57 8 MM
BRELHND EBENORENKECLD LR D, RIEFIC
BOTHIMEOI bay FY 7EFEIRIB SRS, FHTHE
AR SIX T MEONT O T T AI —EREZEDLDH
THoTz7:0, BHIIN T EFMR O BRI L) B
KEDLZENTET.

I MI Y FYTIHTIE, IEH7% mtDNA & REREXHT
% mtDNA 23— 2O OHMIRICIAF L TBY, ZoREEZ~T T
7' A3 — (heteroplasmy) &\298 ATHTTZXI—DFE
BHEGI T E TR, 72, AANOMBRIC X ) Z R mtDNA
DANTUTFTAI—DEGIEIELR>TWAHI I Fary Y
TRHRTIE, ~NTHTTAI—OFEGIIE L RS E
BHBT20TIEARL, ATFOTFAI—0EHEP—ELL
127 % LR OBEARA LS E UREETRIETHE SN TN,
IREMERE LR, I b3y R TIROREMIZBNT
&, ~A"Tu7IAI - ERBEHRICLY, REFAO LD ICH
UM CH > T, H2HTld mtDNA 251IEH THAE
KTHBIZHE 2 0b 5T, MO TId mtDNA ORI % B0
FERDED D, LWATEDPELL. 20D, T har Y
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TR G EBITIX, AMOBIITHE O G RIRATEE &
FEZONA, —#MICIE, BEEOBVIES - MRkICBwTiE
BN R % 2 5258 mtDNA AFEET 5 el S, 2h
5EEENE AT - AR EREAL L L ORIRT A2 2T L,
CPEO 1Zxt3 2 HRJE B 0 M2 D v TR IR B 71219 R0 fiR
W 2859 1IN 2 CHOMRBR AR T 2 E b VW oAb
NAHB51  Greaves Hld, I b R 7TEFIEERDOEESE
FH BT 5 COX Hetath? O T 2%, CPEO FERIZHWT
BHMERTIZIS7%ICE EE o201 LT, FHEGTIE
41.6%12 Eo 72 L2 HEY LTwb, —F, I har Y
TIGTH: LN B HREITABHEIZOVTIE, BEARSIT 60 5L
L DENTIE 3204 15 61 (46.9%) DOFMRFIZREITA R
Mex B0, BMICR DI ZOHEDNEL 7D Ll Tw
%18 AHRF AR CLlEE O BRI AR L R L CRIT &
LRMREIZIBADE DL EEMET L L, SHEFHOAEMTIX
MR L D b, BIETFRELELEL T LENH
LEZ LN

AIEBNTLESIA OB ) o M OAEE A U -EH S H
D, VAL LQI0EF ) a5 Lz EMHEL N
VT 575 CPEO XX 45 I U4 A 4 QL0 BEEDOHAR
WO RENTB YWY T LA Q1013 b
YR TRERICBIT2EFRECEHRL, I b3y M) 7HRE
EYUHRSHLI LT, WEZUHRSELREEIEZ S5NT
WA F72 F ) AxI bay N TREBE - SLRT >
F—3 A - AP ERSESVEEMER: (MELAS) 1SR L, BXEdR:
SRRSO PN AR AR SN TV 520, MELAS JER] Tt
tRNA DS 7 ) VMBS KIBLTB Y2, BEES YY) VO
WL VERI Py FY 7 OBIESSLHET S & THE
BRI EEINE. F) YIEZOMIZSIERLEHN, Ay
F—RHORE, PEZ L 2AOEH L EEALT, MR
BRI L AREER ) < WTREMEATRIZ STV 52, AE
Blcix, BEOHRENREFTEOUE L7270, 27|
OMREFT-> 72,

ERE SR AR IER T, SMREE D S ORI TR
ICE 572 CPEO OEBI AR L. I ba v FY 7HREEED
HETIE, MBICX->TEEI NIV M) TO5ANEL S
CENH D, HRHIZ, CPEO & EDSEREDNRR & 7 BHH,
T, Mk tnATa7rI A3 —0EHIKEL LS. CPEO
w5 FEPNI 0 LAEM A AT BICiE, SHRF O X 9 ICEED
HolEEE WGRERIRT 22T, BWMICELTHMEELED
LIENTEDLEEZ LNz, REBORIZ, HEORER
SHWNCES R WVIBAIE, BEFOEMRZBINTIT) 2 &
T, BWNCEL WML D 5.
BHEE: ARG OREFRAEZ T L T2 5 F L, JulksEkes
BElE PRI AR 2 D BB RS AR IS L BT 5
NEEHEEBICRRTICHE L, BRTE COLKIEICH 2 R,
Mk, FHEECFRLEY THA.
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Chronic progressive external ophthalmoplegia that could not be diagnosed by biceps muscle biopsy,
but was genetically diagnosed by extraocular muscle biopsy

Wataru Shiraishi, M.D., Ph.D.Y»%  Takahisa Tateishi, M.D., Ph.D.P#, Yu Hashimoto, M.D.",
Ryo Yamasaki, M.D., Ph.D.", Jun-ichi Kira, M.D., Ph.D.??9 and Noriko Isobe, M.D., Ph.D.V

U Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu University
2 Department of Neurology, Kokura Memorial Hospital
% Shiraishi Internal Medicine Clinic
4 Department of Medicine, Kurume University School of Medicine
% Translational Neuroscience Center, Graduate School of Medicine, and School of Pharmacy at Fukuoka,
International University of Health and Welfare
9 Department of Neurology, Brain and Nerve Center, Fukuoka Central Hospital

A 48-year-old Japanese male experienced slowly progressive diplopia. He had no family history and was negative for

the edrophonium chloride test. Blood analysis showed elevated lactic acid and pyruvic acid levels, suggesting
mitochondrial disease. A muscle biopsy from the biceps brachii was performed, but no pathological or genetical
mitochondrial abnormalities were detected. Subsequently, he underwent muscle plication for diplopia in which the right

inferior rectus muscle was biopsied. Genetic examination of genomic DNA extracted from the extraocular muscle tissue

revealed multiple mitochondrial gene deletions, with a heteroplasmy rate of approximately 35%, resulting in the
diagnosis of chronic progressive external ophthalmoplegia. In mitochondrial diseases, the tissue distribution of
mitochondria with disease-associated variants in mtDNA should be noted, and it is important to select the affected

muscle when performing a biopsy for an accurate diagnosis.

(Rinsho Shinkeigaku (Clin Neurol) 2022;62:946-951)

Key words: CPEO, mitochondrial disease, multiple deletions, extraocular muscle biopsy, mitochondrial DNA




