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Clinical Summary

» 40-year-old woman with exercise intolerance since childhood

 Teens: left eyelid ptosis, progressive limb weakness
* Heterozygous POLG c.2740A>C, p.Thr914Pro pathogenic variant
- Mitochondrial DNA testing negative

» 30s: episodic hemisensory symptoms and hemiparesis with associated
epileptic activity requiring anti-epileptics

* 40s: episode of visual changes — flashing lights, blind spot, difficulty
understanding what she was reading

* Four months later: sudden onset dysarthria preceded by intermittent right
lower limb numbness - status epilepticus, respiratory failure and death



Presenter Notes
Presentation Notes
Anti-epileptics with good control of symptoms
40s: flashing lights and blind spot


Brain MRI at onset of visual symptoms
T2 FLAIR sequences
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Presenter Notes
Presentation Notes
T2 signal change and enhancement centered at the right temporoparietal occipital junction and a suprasellar mass, measuring approximately 1.9 cm




Presenter Notes
Presentation Notes
Brain examined approximately 11 hours post-mortem
Brain weight 1188 grams (fixed)
Normally developed with mild generalized swelling
Patchy mottling of the bilateral cerebral cortices
Lobular and cystic white-tan mass adherent to the base of the brain overlying the optic chiasm, 1.9 cm in greatest dimension



Right lateral occipital




Diagnosis?




Right visual Right temporal

Cortical destructive lesions resembling infarcts of varying ages (predominantly remote)
involving bilateral cerebral hemispheres, preferentially affecting crests of the gyri




Right lateral occipital Left visual

Cortical destructive lesions resembling infarcts of varying ages (predominantly remote)
involving bilateral cerebral hemispheres, preferentially affecting crests of the gyri
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Differential Diagnosis

Mitochondrial Hypoperfusion,
encephalopathy multifocal

Negative
mitochondrial
testing

Distribution of
lesions

Clinical history

Heterozygous Clinical history
POLG mutation

Infarct,
thrombotic or
embolic

Distribution of
lesions

Clinical history




POLG mutations and related disorders

Autosomal Dominant Mutations Autosomal Recessive Mutations
« PEO  Alpers syndrome
(Progressive external ophthalmoplegia) (early onset psychomotor regression, intractable seizures,

- Ophthalmoparesis + limb myopathy, and liver failure)

parkinsonism, ovarian failure, peripheral « Ataxia neuropathy spectrum and Epilepsy
neuropathy - PEO/ Isolated myopathy

 MELAS-like (rare) (mitochondrial encephalomyopathy
with lactic acidosis and stroke-like episodes)

 MNGIE-Like (rare) (mitochondrial
neurogastrointestinal encephalopathy syndrome)

. 4
Muscle biopsy: Ragged-red, ragged-blue and
COX negative fibers; biopsy can be normal


Presenter Notes
Presentation Notes
POLG nuclear gene encoding mitochondrial polymerase gamma
Mutations in POLG compromise the enzyme function resulting in secondary mtDNA defects, including depletion, deletions, and base pair substitution
Alpers: also does not respect vascular territories; cerebral white matter and deep gray nuclei usually unremarkable; lesions can be of varying severity and can result in glial scar
MNGIE: diffuse leukoencephalopathy

---
POLG variants sustained their first stroke-like episode earlier in life (second decade versus fourth decade) and had a more aggressive disease trajectory with a higher risk of death from status epilepticus
AD mutations  Progressive external ophthalmoplegia (PEO)
Ophthalmoparesis ± limb myopathy, parkinsonism, ovarian failure, peripheral neuropathy
Rare CNS localization  retinal pigmentary degeneration
AR mutations  Alpers syndrome to isolated myopathy
1st 2 years of life: psychomotor regression, intractable seizures, liver failure
Severe hepatic steatosis, portal inflammation, hepatocyte necrosis
Astrocytosis, vacuolization, neuronal loss with selective involvement medial occipital (visual cortex)
Occasionally AR mutations  MELAS-like or mitochondrial neurogastrointestinal encephalopathy syndrome (MNGIE)-like phenotype
Muscle histology:
Normal findings or mitochondrial dysfunction (ragged-red, ragged-blue, and COX-negative fibers)
Histologic findings do not correlate severity of phenotype or patient age



Additional history and evaluation

- Heterozygous recessive POLG mutation does not explain the
phenotype

Additional History

- Late teens progressive limb muscle weakness, bulbar weakness,
cardiomyopathy

 Episode of rhabdomyolysis in her 20s
 Elevated lactate on multiple occasions
 Patient underwent muscle biopsy for mtDNA sequencing in muscle
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Presenter Notes
Presentation Notes
limited eye movements and left eyelid ptosis. 
In her late teens she manifested progressive limb muscle weakness, followed by development of bulbar weakness and cardiomyopathy


“Muscle
biopsy
triceps)



Presenter Notes
Presentation Notes
H&E: Few basophilic fibers with internalized nuclei, rare fiber with subsarcolemmal basophilic material, few atrophic fibers.
Trichrome: Multiple ragged-red fibers.
SDH and COX: Multiple ragged-blue fibers, COX-negative fibers and fibers partially depleted of COX reactivity. 



O Muscle biopsy (triceps)

Arrow indicates a ragged-blue fiber with preserved cytochrome ¢ oxidase reactivity

Muscle whole mitochondrial DNA sequencing: m.3251A>G (MT-TL1) 92% heteroplasmy
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Presenter Notes
Presentation Notes
Multiple ragged blue fibers, some of which show retained COX reactivity


- Mitochondrial Encephalomyopathy with Lactic Acidosis and Stroke-like

episodes (MELAS)

- Parieto-occipital stroke-like episodes ey
+ encephalopathy, 1 plasma/CSF LaN, 7S
lactate, seizures

* Most common mutation m.3243A>G
in MT-TL1 gene

* Respiratory chain dysfunction within
cerebral tissue = focal deficit hours
or days

* Brain: infarct-like lesions gyral crests,
do not follow vascular territories

* Muscle: muscle fibers with
mitochondrial proliferation (ragged
blue) and preserved COX activity

m.3243A=3 Contral
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Presenter Notes
Presentation Notes
Recent study which included patient’s with genetically proven mitochondrial disease and “stroke-like episodes”, a subset of which they performed analysis on autopsy tissue. Oxidative phosphorylation subunits complexes 1 and 4 – abnormal mitochondrial clumping and deficiencies in these subunits. Also respiratory chain dysfunction within neurons. 
Since not due to a thromboembolic event, rarely sudden onset
Other mutations affecting MT-ND subunit genes have been described
MT-TL1 mutation also described in maternally inherited diabetes and deafness (MIDD) or CPEO
mitochondrial enzymes succinate dehydrogenase (SDH) and cytochrome c oxidase (COX).
 SDH is part of complex II of the respiratory chain and contains subunits only encoded by the nuclear genome and is a better marker of subsarcolemmal mitochondrial accumulation in the presence of a mitochondrial defect. These ‘ragged-blue’ fibres (as they are often called) are the histochemical equivalent of ragged-red fibres
The COX reaction is particularly useful in evaluating mitochondrial myopathies because COX contains subunits encoded by both the mitochondrial and nuclear genomes


Infarct and infarct-like lesions of varying stages: gyral crests and adjacent white matter occipital/temporal lobes, do not follow vascular territories; cerebellum often severely affected
Dystrophic mineralization in basal ganglia
Muscle: subsarcolemmal collections of mitochondria, muscle fibers with mitochondrial proliferation (ragged blue) and normal COX activity
Dystrophic mineralization in basal ganglia


Incidental papillary craniopharyngioma, 1.9 cm
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Thank you!

Questions?
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