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Mitochondrial-Membrane-Protein-Associated
Neurodegeneration in Longitudinal Magnetic Resonance
Imaging Over 11 Years of Follow-Up

Jiyun Lee®” Dear Editor,

Jin Ju Kim®* Neurodegeneration with brain iron accumulation (NBIA) is characterized by abnormal
Chul Hyoung Lyoo"* iron accumulation in the basal ganglia, especially the globus pallidus (GP) and substantia
Yun Joong Kim*® nigra (SN), which is easily to detect using brain magnetic resonance imaging (MRI)."! Mito-
*Department of Neurology, chondrial-membrane-protein-associated neurodegeneration (MPAN, MIM #614298) caused
Yongin Severance Hospital, by mutations in C190rf12 is a subtype of NBIA. MPAN is characterized by dystonia, behav-

Yonsei University Health System,

Vonai ioral disturbances, and cognitive impairment with a variable prognosis. Neuropsychiatric
‘ongin, Korea
*Department of Neurology, problems such as emotional lability, depression, compulsions, and impulsivity are also com-
;O”STi:(J”i"erSity College of Medicine, mon early during the disease progression.” Here we report on the first Korean patient with
eoul, Korea . . . . . .
“Department of Laboratory Medicine, MPAN carrying compound heterozygous mutations in C190rf12 with longitudinal MRI per-
Yongin Severance Hospital, formed over 11 years.
Yonsei University Health System, . . .
Yongir: K;‘r/ea ad Y A 23-year-old female who was admitted for pulmonary thromboembolism associated
‘Department of Laboratory Medicine, with oral contraceptive use was consulted for generalized dystonia over an 11-year period.
;O”STi Ig”i"ersny College of Medicine, She was born at full term via a normal spontaneous vaginal delivery without perinatal inju-
eoul, Korea . . . .
*Department of Neurology, ry and had no family history of any movement disorders. Her developmental milestones
Gangnam Severance Hospital, were not delayed before she was diagnosed as having attention deficit hyperactivity disorder
Yonsei University Health System,

Seoul, Korea at the age of 8 years. This progressed to gait disturbance with postural instability and mild
cognitive decline at 9 years of age, optic nerve atrophy at 11 years, generalized dystonia and
progressive cognitive decline at 12 years, ataxic gait and spasticity at 14 years, not being able
to stand up or walk by herself and becoming wheelchair-bound at 16 years, mild dysphagia
resulting in occasional aspiration and dysarthria at 17 years, and memory impairment and
compulsive behavior at 18 years. She also had emotional incontinence with a silly smile. A
neurological examination revealed severe dysarthria, generalized dystonia, oromandibular
dystonia, and severe spasticity. Her Mini-Mental State Examination score was 9, and she could
speak only a few short phrases intermittently. Comprehensive neuropsychological tests at
the age of 23 years revealed damage in all cognitive domains.

Whole-exome sequencing conducted at the age of 23 years revealed a novel mutation in
CI190rf12 (NM_001031726.3), c.386dupA (p.GIn130AlafsTer22), which was compound het-
erozygous with the known mutation ¢.199dupG (p.Ala67fs*16).* Analysis of her parents re-
Received  August 30,2023 vealed that the c.386dupA and ¢.199dupG mutations were on the maternal and paternal al-
ij:i;et(:d g;’;‘ﬁ):ﬁﬁoigx leles, respectively (Supplementary Fig. 1 in the online-only Data Supplement). According to

' the American College of Medical Genetics and Genomics (ACMG) guideline, the novel mu-

Corresponfjence tation was classified as pathogenic (PVS1, PM2, PM3, and PP4).*

Yun Joong Kim, MD, PhD . . .

Department of Neurology, Follow-up brain MRI at the age of 23 years revealed that iron accumulation was confined
Yongin Severance Hospital, to the GP and SN, sparing the dentate nucleus, and that the degree of iron accumulation had

Yonsei University Health System,
363 Dongbaekjukjeon-daero,
Giheung-gu, Yongin 16995, Korea

not changed markedly. However, mild and diffuse cerebral atrophy and cerebellar atrophy
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Fig. 1. MRI findings of a patient with mitochondrial-membrane-protein-associated neurodegeneration (MPAN) over a 11-year follow-up. Bilateral
hypointensities in the globus pallidus and substantia nigra in axial T2-weighted brain MRI were obvious since the age of 13 years in 2010. Follow-up
brain MRI at the age of 23 years showed that iron accumulation had not changed markedly. However, cerebellar atrophy had progressed during
the preceding 3 years. FDG PET showed substantial decreases in FDG uptake in the bilateral cerebellar hemispheres, nucleus accumbens, and cau-
date nucleus, and slight uptake decreases in bilateral frontal and parietal lobes. "F-FP-CIT PET showed that dopamine transporter binding was pre-
served bilaterally in the posterior putamen. FDG, "®F-fluorodeoxyglucose; "F-FP-CIT, (3-["*FIfluoropropyl)-2f-carbon ethoxy-3f-(4-iodophenyl)
nortropane; GRE, gradient echo; MRI, magnetic resonance imaging; N/A, not available; PET, positronemission tomography; SUVR, standardized up-
take value ratio; SWI, susceptibility-weighted images.
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had progressed during the preceding 3 years (Fig. 1). "*F-flu-
orodeoxyglucose (FDG) positron-emission tomography
(PET) showed substantial decreases in FDG uptake in the bi-
lateral cerebellar hemispheres, nucleus accumbens, and cau-
date nucleus, and slight uptake decreases in bilateral frontal
and parietal lobes. "*F-FP-CIT [(3-["*F] fluoropropyl)-2f-
carbon ethoxy-3p-(4-iodophenyl) nortropane] PET showed
that dopamine transporter binding was preserved bilaterally
in the posterior putamen (Fig. 1).

Her dystonia improved notably but only temporarily after
introducing anticholinergics, which were discontinued due to
deterioration of her cognition. The cholinomimetic rivastig-
mine improved her cognition for only a few weeks. Side ef-
fects such as acneiform eruption and dermatitis resulted in
rivastigmine being discontinued.

Most MPAN cases have been reported in Caucasian and
Middle Eastern patients, with only rare reports in East Asian
patients.>® The present case shows major phenotypes of MPAN?
that evolved from gait disturbance to optic atrophy, general-
ized dystonia, spasticity, and ataxia. Despite progressive mo-
tor dysfunction and cognitive decline, there were no gross
changes in the abnormal longitudinal MRI findings over a
11-year follow-up except for mild atrophy of cerebellum and
cerebral hemisphere. Disease progression in MPAN is known
to be slow, with the exception of a few adult onset cases with
rapid progression leading to death.”® Dystonia is the most
common extrapyramidal sign in MPAN, followed by parkin-
sonism. A comprehensive review of phenotypes in 141 re-
ported cases revealed that only 7% of MPAN patients showed
cerebellar atrophy and that 3% of patients showed ataxia (Sup-
plementary Material and Supplementary Fig. 2 in the online-
only Data Supplement). Widespread alpha-synuclein-posi-
tive Lewy body pathologies have been found in the brain of
MPAN patients, but neuronal loss in the SN is variably report-
ed.?” Presynaptic dopamine transporter imaging in our case
showed that the putamen was spared.

This is the first reported genetic analysis of MPAN patients
in Korea. Although no prior cases have been documented,
this report emphasizes the importance of considering MPAN
identification and CI90rf12 genetic testing in Korean NBIA
patients.

Supplementary Materials
The online-only Data Supplement is available with this arti-
cle at https://doi.org/10.3988/jcn.2023.0336.
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