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Case Background:
The patient is a 1-year-old white male from an isolated population in Quebec. He was

first admitted to pediatric services at 5 months of age due to developmental delay, failure to
thrive, and weakened motor control. His condition has worsened since then, and he now
presents with abdominal discomfort, ataxia (lack of muscle control), dysphagia (difficulty
swallowing), and cognitive degeneration.

You recall these symptoms, coupled with their early onset, is consistent with Leigh’s
syndrome and you decide to run further tests.

Biochemistry:
Leigh’s syndrome (LS) is a complex neurological disease caused by mitochondrial

dysfunction. LS is known to be deeply heterogeneous both in cause and in symptomatology,
and LS onset can be caused by several different mutations. Regardless of mutational cause,
bilateral brain lesions are observed in all LS patients.

Lesions of the brain’s gray matter are a consequence of neuronal death. Similar lesions
occur in instances of ischemic hypoxia. The brain is highly dependent on aerobic respiration to
produce sufficient ATP due to its incredibly high energy budget: the brain accounts for about
20% of the body’s energy consumption, despite being only 2% of
the body’s mass!

Clinical Findings:
A brain MRI reveals bilateral gray matter lesions in the

basal ganglia and the brainstem, confirming your diagnosis of LS.
However, the specific mutation causing your patient’s LS remains
unknown, so you decide to investigate further.

Analysis:
A.) You perform testing of your patient’s blood and cerebrospinal
fluid (CSF) (Table 1). What is striking about these results? How might this explain your patient’s
MRI and symptoms?

Table 1. Oxygen and organic acid analysis of blood and CSF.

Arterial pO2 (mmHg) Plasma Lactate (mmol/L) CSF Lactate (mmol/L)

Patient 84 10.6 6.1

Reference 80–100 0.8–1.8 0.8–1.8



B.) Since LS is a mitochondrial disorder, you suspect a mutation in your patient’s electron
transport chain (ETC). You decide to examine your patient’s skin fibroblasts for ETC complex
activities (Table 2).

What mutation do these data indicate? Is this consistent with your patient’s symptoms
and other lab work?

Table 2. Spectrophotometric assay of ETC complex activity of patient-derived skin fibroblasts.

CI CII CII CIV CS

Patient 10 54 23 6 128

Reference 19–72 26–63 12.8–50.9 3.3–9.1 85–179

C.) LS can be caused by other mutations involved in mitochondrial function. What might some
of these mutations be? Would you expect symptomology to differ?

D.)  Family history reveals that the patient’s older brother died from sudden infant death
syndrome.The patient’s older sister, age 7, has had no health issues. What does this tell you
about how this mutation is inherited?
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