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Mitochondrial Disease: Will it become a New Great Imitator?
Young Han Kim, Seok Min Ahn, Young Jun Seo, Jong Hyung Yoon, Eun Ju Bae, Hong Jin Lee

Department of Pediatrics, Hallym University College of Medicine, Chuncheon, Korea

Mitochondrial disease is a group of disorders caused by dysfunctional mitochondria, the organelles that
generate energy for the cell, Diagnosis of mitochondrial disease is difficult, subtle, and has many pro-
blems, It is more likely to miss the diagnosis of mitochondrial disease, especially in borderline cases
where the symptoms of the disease are not severe, In this regard, urine organic acid analysis is
noninvasive and can increase the sensitivity and specificity through repeated load test with few changes
according to the specimen, And, It is considered to be suitable as a screening test for mitochondrial
diseases because it has a great advantage of distinguishing from organic aciduria, urea cycle disorder
and fatty acid oxidation disorder which may have similar symptoms, The purpose of this study was to
investigate the dlinical features and age distribution of mitochondrial diseases diagnosed by organic
acid analysis and to establish the policy of diagnosis and treatment based on this study.
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Table 1. Distributions of Chief Complaints of Patients Referred for Urinary Organic Acid Analysis

Age Below 2 month 2 Month—2 Year 2—12 year Over 12 year Total

Gender M F M F M F M F M F Sub
Sz 69 54 272 204 240 164 39 18 620 440 1,060
Sz and DD 0 0 82 58 180 132 31 9 293 199 492
DD/MR 0 0 144 100 195 101 17 12 356 213 569
Autism 0 0 4 0 13 3 2 0 19 3 22
Others 68 54 69 45 100 96 43 64 280 259 539
No Inf 7 5 20 12 28 21 12 7 67 45 112
Total 144 113 591 419 756 517 144 110 1,635 1,159 2,794

Abbreviations: Sz, seizure; DD, developmental delay; MR, mental retardation; No inf, no informations.
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A2 YshA] x7] Wi sox wdEnt pnea, liver dysfunction, hyperammonemiag .91

A=y A x4 Qo tekst S-S B @ 3217} 19, Cerebral palsy, Quadriplegia, hyper-
Aol AFEA Agko] AkE AT (Table 3-5). tonicity, dysmyelinationg 22 327} 1% 9 de-
HHZ W AlAol7) o]+ Focal intracerebral he- velopmental delay, failure to thrive 5 H.¢l g2}
morrhage, Muscle weakness, Cerebellar hemorrh- 7} 1784 JATH(Table 4). Ao}7] o]Fof= ¢ B
age, Hypercalciuria, nephrocalcinosis, Lt cerebral skalEo] thokel 24Hs AR ATE T 2ol 9)
infarction (middle cerebral artery territory) 5©| WA}bo| A= Dystonia, cerebellar atrophy, Cerebral
27 192 311 2™ (Table 3), Yol7]el= Tachy- palsy, Progressive muscular dystrophy, Progres-

Table 2. Distributions of Chief Complaints of Patients with Mitochondrial Respiratory Chain Disorders Diagnosed by
Repeated and Loading Urinary Organic Acid Analysis

Age Below 2 month 2 Month—2 Year 2—12 year Over 12 year Total

Gender M F M F M F M F M F Sub
Sz 7 2 23 18 51 36 5 9 86 65 151
Sz and DD 0 0 12 5 50 43 12 4 74 52 126
DD and MR 0 0 13 14 45 14 5 5 63 33 96
Autism 0 0 0 0 3 0 0 3 1 4
Others 4 2 2 1 19 25 11 23 36 51 87
No Inf 0 0 1 4 9 0 2 2 12 6 18
Total 11 4 51 42 177 119 35 43 274 217 482

Abbreviations: Sz, seizure; DD, developmental delay; MR, mental retardation; No inf, no informations.

Table 3. Minor Symptoms of Mitochondrial Respiratory Chain Disorders Diagnosed by Repeated and Loading Urinary
Organic Acid Analysis of Neonatal Period (<2 Months)

Male Female
Symptom/Sign Total
Age Number Age Number
Focal intracerebral hemorrhage 1m 1 1
Muscle weakness 15 d 1 1
Cerebellar hemorrhage 1m 1 1
Hypercalciuria, nephrocalcinosis 1.5 m 1 1
Multiple anomaly 1m 1 1
Lt cerebral infarction (MCA territory) 1m 1 1
Total 4 2 6

Abbreviation: MCA, middle cerebral artery.

Table 4. Minor Symptoms of Mitochondrial Respiratory Chain Disorders Diagnosed by Repeated and Loading Urinary
Organic Acid Analysis of Infantile Period (2 Months—2 Years)

Male Female
Symptom/Sign Total
Age Number Age Number
Tachypnea, liver dysfunction, hyperammonemia ly 1 1
Cerebral palsy, Quadriplegia, hypertonicity, dysmyelination 8 m 1 1
Developmental delay, failure to thrive 15y 1 1
Total 2 1 3
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sive cerebellar atrophy, Quadriplegia, Muscle
weakness, Cerebral palsy and quadriplegia and
seizure, R/O Neurodegerative disease, Ataxia and
dysarthria and increased signal on dentate nu-
cleus, Chronic headache, Dystonia and hemiplegia,
Dystonia and decreased. fine motor function,
Ptosis and 3rd nerve palsy, Cerebral infarction,
Intermittent chronic headache, Rt side muscular
atrophy of femur and thigh and signal change on
Lt Globus pallidus, Drowsy mental status, Nephro-
calcinosis, ntermittent consciousness change and
Vomiting for 1 year 5°] Z} 174 19%¢] #x7} 21
gEgl o ojzbel A= acute demyelinating ence-
phalomyelitis, Sudden muscle weakness after URI
and developmental delay, Blindness, Behavioral
change and seizure, Muscle weakness after Botox
injection, Quadriplegia and cortical dysplasia,
Chorea and mental change and Rt hemiplegia and

aphagia and high signal on basal ganglia, Chorea

G 9 5 AFA Ask A

[e]

+ fds =
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and Cerebral palsy and microcephaly, Gait distur-
bance and choreoathetosis and retinitis pigmen-
tosa and developmental delay, Abnormal involun-
tary movement, Multiple anomalies, Myopathies,
Headache and hypoglycemia and dizziness, Head-
ache and vomiting, Muscular hypotrophy, Recur-
rent vomiting, Dilated cardiomyopathy and arrhy-
thmia, Intermittent vomiting and nausea, Malnutri-
tion, Sudden onset mucle weakness and infarct on
brain stem, Poor balancing and tuberous sclerosis,
Letharginess and hypotonia, Chronic immune thro-
mcytopenic purpura and severe vomiting and le-
tharginess of sudden onset, Headache and clumsi-
ness ol 24zt 194 F 2579 &x=0] ASIth
(Table 5). a&d7] o]Fol& Fudow thefst &
Ao E e Qlo] @At 117, oAt 23 oR
T 4479 $A7F AR dgA A B A A
af o]9]e] TR AdH I dAe 445 B

Cerebral palsy and dystonia and dysarthria, cere-

Table 5. Minor Symptoms of Mitochondrial Respiratory Chain Disorders Diagnosed by Repeated and Loading Urinary
Organic Acid Analysis of Childhood, Male (2 Years—12 Years)

Male
Symptom/Sign
Age (year) Number

Dystonia, cerebellar atrophy 6.8 1
Cerebral palsy 4.3 1
Progressive muscular dystrophy 2.7 1
Progressive cerebellar atrophy 4.3 1
Quadriplegia 5.9 1
Muscle weakness 6 1
Cerebral palsy, quadriplegia, seizure 5.1 1
R/O Neurodegerative disease 5.1 1
Ataxia, dysarthria, increased signal on dentate nucleus 4.1 1
Chronic headache 8.5 1
Dystonia, hemiplegia 4.7 1
Dystonia, Decreased fine motor function 7.2 1
Ptosis, 3rd nerve palsy 10.3 1
Cerebral infarction 8.1 1
Intermittent chronic headache 11 1
Rt side muscular atrophy of Femur and Thigh Signal change on Lt Globus pallidus 13 1
Drowsy mental status 9 1
Nephrocalcinosis 8 1
Intermittent consciousness change and Vomiting for 1 year 8.4 1
Total 19
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bral palsy of mixed type, Ataxia and memory loss
and fine motor difficulty, Muscle weakness, En-
cephalitis and EEG—diffuse cortical dysfunction,
Spontaneous intraventricular hemorrhage, Multiple
old infarction, Cyclic vomiting and headache, Stroke,
Intermittent paralysis and sensory change, Severe
headache and letharginess and muscle weakness
5ol 7+ 1734 S, oJ#k€] Z-5-oll= Optic neuritis
and blurred vision, Dystonia, Headache, Rt leg
weakness and paresthesia and Lt arm weakness
and paresthesia, Lt. side weakness and Old he-
morrhagic lacular infarction of Rt. basal ganglia,

Ataxia and muscle atrophy and cerebellar atrophy

and Cerebral palsy, Rt. hemiparesis, Hypertension
and headache, Hypertension and headache (Pati-
ent's mother), Severe intermittent headache and
Migraine, Headache, Headache and intermittent
paralysis for 1 month, Syncopal attack, Hypo-
glycemia and short stature, Severe headache and
bitemporal hemianopsia, Chronic intermittent head-
ache and hearing loss and vomiting, Lt side weak-
ness and hemorrhagic lacunar infarction of basal
ganglia, Patient's mother, Fish odor, Severe head-
ache and R/O migraine, Paralysis patient's mother,
Severe chronic headache S©°| Z} 184 It}

(Table 6).

Table 6. Minor Symptoms of Mitochondrial Respiratory Chain Disorders Diagnosed by Repeated and Loading Urinary
Organic acid Analysis of Childhood, Female (2 Years—12 Years)

Male
Symptom/Sign
Age (year) Number

ADEM 4 1
Sudden muscle weakness after URI, DD 5.1 1
Blindness 3.6 1
Behavioral change, seizure 6.5 1
Behavioral change, seizure 8.3 1
Muscle weakness after Botox 9 1
Quadriplegia, cortical dysplasia 3.6 1
Chorea, mental change, Rt hemiplegia, aphagia, high signal on basal ganglia 7.3 1
Chorea, Cerebral Palsy, microcephaly 5.4 1
Gait disturbance, choreoathetosis, retinitis pigmentosa, developmental delay 9.9 1
Abnormal involuntary movement 10.3 1
Multiple anomalies 7.4 1
Myopathies 2.8 1
Headache, hypoglycemia, dizziness 7 1
Headache, vomiting 9.4 1
Muscular hypotrophy 4.7 1
Recurrent vomiting 4.2 1
Dilated cardiomyopathy, arrhythmia 10.3 1
Intermittent vomiting and nausea 6 1
Malnutrition 10.4 1
Sudeen onset mucle weakness, infarct on brain stem 4.6 1
Poor balancing, tuberous sclerosis 10.2 1
Letharginess, hypotonia 3.6 1
Chronic ITP, severe vomiting and letharginess of sudden onset 10.3 1
Headache and clumsiness 11 1
Total 25

Abbreviations: ADEM, acute disseminated encephalomyelitis; URI, upper respiratory infection; DD, developmental

delay; ITP, immune thrombocytopenic purpura.
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BAEA ARA Ado] ALK Table 3-6).

AlAo}7)ol3= Focal intracerebral hemorrhage, Ce-

il
o
2
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Table 7. Minor Symptoms of Mitochondrial Respiratory Chain Disorders Diagnosed by Repeated and Loading Urinary
Organic Acid Analysis of Over Adolescent Period, Male (>12 Years)

Male

Symptom/Sign
Age (year) Number

Cerebral palsy, dystonia, dysarthria 15.4 1
Cerebral palsy, mixed type 13.5 1
Ataxia, memory loss, fine motor difficulty 36 1
Muscle weakness 19.2 1
Encephalitis, EEG—diffuse cortical dysfunction 13.3 1
Spontaneous intraventricular hemorrhage 13.6 1
Multiple old infarction 51 1
Cyclic vomiting and headache 12.2 1
Stroke 15.3 1
Intermittent paralysis and sensory change 16 1
Severe headache and letharginess, muscle weakness 15 1
Total 11
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Table 8. Minor Symptoms of Mitochondrial Respiratory Chain Disorders Diagnosed by Repeated and Loading Urinary
Organic Acid Analysis of Over Adolescent Period, Female (>12 Years)

Male
Symptom/Sign
Age (year) Number

Optic neuritis, blurred vision 13.5 1
Optic neuritis, blurred vision 12.2 1
Dystonia 13 1
Headache 15.3 1
Rt leg weakness, paresthesia, Lt arm weakness and paresthesia 13.7 1
Lt. side weakness, Old hemorrhagic lacular infarction, Rt. basalganglia 14.7 1
Ataxia, muscle atrophy, cerebellar atrophy, Cerebral palsy 13.7 1
Rt. hemiparesis 12.2 1
Hypertension, headache 13.8 1
Hypertension, headache (Patient's mother) 37 1
Severe intermittent headache, Migraine 32 1
Headache 17 1
Headache, intermittent paralysis for 1 month 15.7 1
Syncopal attack 15 1
Hypoglycemia, short stature 13.1 1
Severe headache, bitemporal hemianopsia 17 1
Chronic intermittent headache, hearing loss, vomiting 17 1
Lt side weakness, hemorrhagic lacunar infarction basal ganglia 14.8 1
Patient's mother 41 1
Fish odor 34.7 1
Severe headache, R/O migraine 13.3 1
Paralysis patient's mother 40 1
Severe chronic headache 13.9 1
Total 23
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