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Fig. 1 Brain Tc-99mECD SPECT.
A: Brain Tc-99mECD SPECT analysis showed decreased cerebral blood flow in the left temporal lobe. B: Brain Tc-99mECD SPECT analysis
using the easy Z-score imaging system (eZIS) showed decreased cerebral blood flow, particularly in the left temporal lobe, and scattered hypo-
perfusion in the bilateral frontal and parietal lobes.

Fig. 2 Brain MRI.
FLAIR images (A, B: Axial, C: Coronal, 1.5 T; TR 8,000 ms, TE 120 ms) obtained on July 2015 show the remarkable atrophy
of the bilateral frontal and temporal lobes, especially the left temporal lobe (arrowheads).

w Bar=100pum

Fig. 3 Microscopic findings of the muscle biopsy specimen from the left biceps brachii.
A: Hematoxylin & eosin (H&E) staining revealed small angulated fibers (Bar = 100 pm). B: Modified Gomori trichrome staining revealed
ragged-red fibers (Bar = 100 um). C: NADH-tetrazolium reductase (NADH-TR) staining revealed strongly stained fibers (Bar = 100 um).
D: Cytochrome c oxidase (CCO) staining revealed fibers with a deficiency of this enzyme (focal CCO deficiency) (Bar = 100 pm). E: Succinic
dehydrogenase (SDH) staining revealed strongly stained fibers (Bar = 100 pm).
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Fig. 4 Clinical course.

The patient’s dysarthria, extremity muscle weakness, dysphagia, and dementia progressed slowly. When rapidly progressive

respiratory failure occurred, we initiated administration of L-arginine (L-Arg). There was temporary improvement in pCO,, which

then worsened and improved again. Eventually, it worsened and never recovered. PEG: percutaneous endoscopic gastrostomy.
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(HHefl 42~17.0mg/dl), ¥V Y Uk 1.0mg/d (FEEEAL 0.3~
0.9 mg/dl) Tdh -7z, FEMHAETIE, HEI 100 mmH,0, i
o %t o/mm®, (L 69 mg/dl (A MM 131 mg/dl), &1
53mg/dl TH -7z, BEOFLEE 182 mg/dl, YV ¥ ¥ 1.0 mg/dl
EWHS NS R ERO R Do 72 BRI pO, 73.3 mmHg,
pCO, 33.4mmHg TdH o7z, Mj# X #id L OV CT Tik, Mg
K, TR & P D FRMEVERT R OPT R % R 7z
ABEtaifEd - Bk % & AR D %R <R, 2015 4F
9 HACHER: NS IY BB Al & BT L 7278, 2o bilis
RV L7z F4E 11 HED S EFARfEE 2o Ta I 2=
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EfboBS5-bE 2 oz FAICHIHEEL, Sl mikio
i 234 & TR 72 A%, MAE R PRI (LR e o 72 TERZ 1 —
XA %Rz G E TR OMERERE T, LiMCV ®
IRIBOFR T, FIEEBUHEZEOIT 2389, ThiL SCV,
MCV & b IZEARE S 5 /2. $HERIIE eI 2K $
TR Z 2 W2 O FHIINEECH - 72, BREE OIS
AT L% 5200, JBEME MRT CRREE O B4 B P A2 R0k T e - L
DR AMEZ LD, L XV TOREIREETE WA, K
IREREE DA D E 2 SNz, 2016 £ 1 H, IR L35

HIZHEALL T pCO, DU EH L7z, BB 2R L3 bay
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ALIETITdH o 72728, BEN O BRI s e/ BGREAR 1 5
W R AL TS A Ml O KRR 15 C L-Arg 20 g/day OF%
H%F7 572, B, pCO, flildHkpe & HAL 2 ) K L 22 h55
FALL T, MR AR4TIRLE L7 (Fig. 4).

RONL, EATEOWUBFH T, fE - WETREE, 3R
2L, MMk mtDNA ZE XL, HEMRICBISI bay
N 7 ECERT R, ERIBHIEE A OFH 2 NS & iR -2 &
Mo, IbaAYRYTIRHEBWTLZ.
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Table 1 Repots of CHCHD10 in ALS and FTD.

Reference Mutations Clinical diagnosis Number (Country)
Bannwarth et al. 2014 ¢.176C>T; p.Ser59Leu ALS, dementia, ataxia (familial) 8 (French)
c.176C>T; p.Ser59Leu FTD-ALS (familial) 1 (Spain)
Chaussenot et al. 2014 ¢.176C>T; p.Ser59Leu FTD and ALS 3
¢.100C>T ; p.Pro34Ser FTD-ALS 2 (French)
Miiller et al. 2014 c.44C>A; p.Argl5Leu Familial ALS 2 (German)
¢.197C>A; p.Gly66Val Familial ALS 1 (Finnish)
Johnson et al. 2014 c.44C>A; p.Argl5Leu Familial ALS 6 (USA)
Zhang et al. 2015 c.44C>A; p.Argl5Leu Sporadic ALS 1
¢.239C>T; p.Pro80Leu Familial ALS 1 (German)
¢.239C>T; p.Pro80Leu Sporadic ALS 1, 2 (Italian)
c.67C>A; p.Pro23Thr Familial FTLD 1 (Italian)
¢.104C>A; p.Ala35Asp Sporadic FTLD 1 (Italian)

¢.100C>T ; p.Pro34Ser
¢.100C>T ; p.Pro34Ser

Parkinson'’s disease

Alzheimer’s disease

1 (Canadian)
2

Ronchi et al. 2015 ¢.100C>T ; p.Pro34Ser Sporadic ALS 1 (Italian)
¢.239C>T; p.Pro80Leu Sporadic ALS 2
Kurzwelly et al. 2015 c.44C>A; p.Argl5Leu Familial ALS 4 (German)
Chio et al, 2015 ¢.100C>T ; p.Pro34Ser Sporadic ALS 3 (Italian)
Perrone et al. 2016 ¢.322C>T; p.GIn108* FTD 1 (Belgian)

ALS: amyotrophic lateral sclerosis. FTD: frontotemporal dementia. FTLD: frontotemporal lobar degeneration.
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LI#%, ALS B X OFTD (2B L 72 CHCHDI10 %5 541 Table 1
IR XD s S 5 Y, mtDNA £ EREDRHA
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Table 2 Clinical data of the patients in the report by Bannwarth et al”

Patient 11-2 V-3 V-6 IV-11 IvV-13 1V-15 V-2 V-10 Our case
Sex M F F M F M M M F
Age at onset unknown 65 50 58 60 50 50 49 74
Age at biopsy 78 68 67 63 62 75 50 50 75
Age of death unknown - 67 70 unknown 77 51 - 76
MND + + + + - + + + suspected
Cerebellar ataxia - + + - + + - + -
Cognitive impairment + + + + + + - + +
Dysarthria (bulbar) + + + + - + + + pseudobulbar
(cerebellar) - - + - + - - - -
Dysphagia (bulbar) + + + + - + + + pseudobulbar
Areflexia + + + unknown unknown + + + +
Babinski sign + + + - + + - + -
Muscle histology RRF++ RRF++ RRF30%  RRF30%  RRF30% RRF++ RRF 20% RRF++ RRF+

COX— COX— COX— COX— COX— COX— COX— COX— COX—
mtDNA deletions (muscle) + + + + + + + + +
Electromyography - myopathic abnormalities - - - chronic neurogenic change - normal N.D.

MND: motor neuron disease. mtDNA: mitochondrial DNA. RRF: ragged-red fiber. COX: cytochrome c oxidase. N.D.: not detected.
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Abstract

A case of mitochondrial disease with multiple mitochondrial DNA deletions suspected
amyotrophic lateral sclerosis-frontotemporal dementia

Tomoko Ishikawa, M.D.”, Kenichiro Nakamura, M.D.”, Rie Shimasaki, M.D.",
Katsumasa Goto, M.D." and Fujio Umehara, M.D.?

YDepartment of Neurology, Nishibeppu National Hospital
“Department of Neurology, Nanpu Hospital

A 76-year-old woman showed a dramatic lowering of her tone of voice in October 2014, followed by muscle weakness
of the left arm. The previous attending physician noticed remarkable left dominant frontotemporal lobe atrophy on
cranial MRI. Her dysarthria, dysphagia and the muscle weakness of her extremities worsened, and a muscle biopsy
revealed mitochondrial abnormality. The mitochondrial DNA from her muscle showed multiple deletions; the previous
physician therefore diagnosed the patient with mitochondrial disease. The patient resembled amyotrophic lateral
sclerosis-frontotemporal dementia (ALS-FTD). No other cases of ALS-FTD with mitochondrial disease have been
reported in Japan. We therefore consider the present case to be valuable.

(Rinsho Shinkeigaku (Clin Neurol) 2018;58:15-20)
Key words: pseudobulbar palsy, frontotemporal dementia, amyotrophic lateral sclerosis, mitochondrial disease, L-arginine




