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Clinical and Laboratory Features of Children with Mitochondrial Respiratory Chain Enzyme Complexes

Defect and Neurological Abnormalities

— A case report —
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Mitochondrial cytopathies represent a heterogeneous group
of multisystem disorder that preferentially affects the muscle
and nervous systems. Mitochondrial respiratory chain enzyme
complexes (MRC) defect can be the cause of many unex-
plained neurological disorders including epilepsy, cerebral
palsy, delayed development and hypotonia. We retrospec-
tively reviewed clinical and laboratory features of 16
patients who showed defects in MRC activity, confirmed by
biochemical assay from spectrophotometry in muscles to
characterize clinical and laboratory features for MRC defects

and provide more precise diagnosis and effective treatments.
In the patients with uncontrolled seizure activity, develop-
mental regression, characteristic features of bilateral sym-
metric high signal intensity at deep nucleus and/or white
matter in T2WI, the mitochondrial cytopathies should be
added to the list of differential diagnoses. And lactate ele-
vation in magnetic resonance spectroscopy (MRS) can be
useful in the diagnosis of mitochondrial cytopathies. (J
Korean Acad Rehab Med 2009; 33: 118-122)
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Table 1. Clinical Features

Time to diagnosis

Case Sex Age of first visit Initial diagnosis of MRC defect Cause of suspicion
1 M 0 month Complex partial seizure 40 months Uncontrolled seizure
2 M 72 months Complex partial seizure 93 months Uncontrolled seizure
3 F 9 months Infantile spasm 44 months Uncontrolled seizure
4 F 5 months Infantile spasm 24 months Uncontrolled seizure
5 M 15 months CP spastic diplegia 32 month DR/MRI abnormalities
6 F 5 months CP spastic quadriplegia 22 months DR/MRI abnormalities
7 F 15 months Delayed development 59 months MRI abnormalities
8 F 10 months Infantile spasm 28 months DR/MRI abnormalities
9 F 20 months CP ataxic type 84 months MRI abnormalities

10 F 0 month Floppy infant syndrome 1 months DR

11 F 7 months Delayed development 48 months DR/MRI abnormalities

12 M 10 months Complex partial seizure 33 months Uncontrolled seizure

13 F 0 month Delayed development, 24 months MRI abnormalities
Simple partial seizure

14 M 12 months Delayed development 14 months DR

15 M 0 month CP dyskinetic type 19 months MRI abnormalities

16 M 2 months Simple partial seizure 11 months Uncontrolled seizure

M: Male, F: Female, CP: Cerebral palsy, MRC: Mitochondrial respiratory chain, MRI: Magnetic resonance image, DR: Developmental
regression

Fig. 1. Magnetic resonance images and magnetic resonance spectroscopic image of patients. In T2 weighted image, deep nucleus lesions
(white arrow) showed symmetric high signal intensity in a case number 6 patient (A). And white matter lesions (white arrow) showed
symmetric high signal intensity in a case number 5 patient (B). In magnetic resonance spectroscopic image, lactate peak (white arrow)
showed at 1.33 ppm of frequency in a case number 12 patient (C).
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Fig. 2. Histopathological findings of muscle fibers. In light microscopic examination (Gomori trichrome, x400), the lesions appeared as
ragged red fiber in a case number 10 patient (A). In electron microscopic examination, the lesions appeared as subsarcolemmal megaconial
aggregates (x5,000) (B) and intermyofibrillar megaconial aggregates (x6,000) in a case number 10 patient (C).

Table 2. Laboratory Investigations

Case Brain MRI Lactate: . Lactate peak in MRS .nght ]?1ectron MRC defects
pyruvateratio microscopy microscopy
1 DBA 8.1 - - - Complex IV
2 Multiple infarction 69.6 Infarcted area - - Complex 1
3 DBA - Frontal WM - - Complex 1II
4 Within normal 38.1 Frontal WM — SSA Complex I
5  Symmetric high SI at WM in T2WI 233 Frontal WM RRF SSA Complex I
6 DBA, Symmetric high SI at BG, thalamus, 54.7 Frontal WM RRF SSA Complex IV
midbrain in T2WI
DBA, Symmetric high SI at WM in T2WI 11.8 Frontal WM, BG, Thalamus — — Complex I
8  Symmetric high SI at BG, thalamus, 25.5 Thalamus — — Complex 1
midbrain, WM in T2WI
9  Symmetric high SI at BG in T2WI, 16.4 — RRF SSA, IMFA Complex IV
Cerebellar atrophy
10 Within normal 194 Frontal WM, BG RRF SSA, IMFA Complex 1I
11 Symmetric high SI at BG in T2WI 24.0 BG - - Complex IV
12 Symmetric high SI at BG in T2WI - BG RRF, RBF SSA Complex IV
13 Corpus callosum agenesis, diffuse decreased 16.5 Frontal WM, BG RRF SSA Complex I
WM volume
14 Within normal 15.4 — - SSA Complex I
15 Symmetric high SI at BG in T2WI 204 - - - Complex I
16 DBA, Symmetric high SI at WM in T2WI 13.6 Thalamus RRF, RBF SSA Complex I

DBA: Diffuse brain atrophy, WM: White matter, MRS: Magnetic resonance spectroscopy, SI: Signal intensity, T2ZWI: T2 weighted image,
BG: Basal ganglia, RRF: Ragged red fiber, RBF: Ragged blue fiber, SSA: Subsarcolemmal aggregate, IMFA: Intermyofibrillar aggregate,
MRC: Mitochondrial respiratory chain
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