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Introduction

The syndrome of mitochondrial encephalopathy, lactic

acidosis, and stroke-like episodes (MELAS) is a progres-

sive neurodegenerative disorder that is most commonly the

result of an A-to-G transition mutation at position 3243 of

the mitochondrial genome [1]. It is a multisystem disorder

first affecting tissues with high energy consumption, such

as brain and skeletal muscle, but then proceeds to cause au-

ditory, visual, psychiatric, renal, gastrointestinal, and der-

matological symptoms as well [1-4]. MELAS remains one

of the most common mitochondrial disorders, with an in-

cidence as high as 12.48 per 100,000 in one study [4]. How-

ever, like all mitochondrial disorders, the concept of

hertoplasmy – the presence of two or more different

genomes within one cell – makes the disease prevalence

and inheritance pattern difficult to appreciate [5, 6].

Since it was first reported by Pavlakis et al. in 1984 [7],

an abundance of research has been dedicated to MELAS

but no clear pathophysiologic mechanism has been linked

to the implicated point mutations in the mitochondrial

genome. One theory posits mitochondrial neuropathy as the

underlying cause of migraines, seizures, and stroke-like

symptoms [8]. Iizuka et al. report that, despite the name,

stroke-like episodes are more likely non-ischemic events.

They found that these episodes were characterized by in-

creased capillary permeability, hyperperfusion, neuronal

vulnerability, and neuronal hyperexcitability. In subsequent

neuroimaging studies, they found that the initial change

during acute stroke-like episodes appeared as a focal brain

lesion along the cerebral cortex, up to half of which pro-

gressively spread to adjoining cortex of the brain beyond

the major vascular territories with various degree of vaso-

genic edema [9]. It is possible that this edema secondary to

increased capillary permeability is the direct cause of the

characteristic neurologic findings in MELAS patients.

The sympathetic nervous system has been shown to di-

minish capillary and cellular permeability [10-13]. The im-

portance of the mechanism is evident in idiopathic

orthostatic cyclic edema, a state of sympathetic nervous

system hypofunction that results in a failure to compensate

for the increase in hydrostatic pressure in the orthostatic

position. Several anecdotal reports and one controlled study

have related idiopathic cyclic edema to decreased sympa-

thetic response and cite sympathomimetic amine therapy

as a quick, efficient treatment [14, 15]. Because MELAS

and idiopathic orthostatic cyclic edema share the proposed

etiology of increased neuronal capillary permeability, oneRevised manuscript accepted for publication August 16, 2012
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would reason that sympathomimetic amine therapy would

be effective for patients with MELAS as well as idiopathic

orthostatic cyclic edema.

The current study demonstrates the efficacy of sympath-

omimetic amine therapy for treatment of migraines, seizures,

stroke-like episodes, and fatigue associated with MELAS.

Materials and Methods

At the age of 27, shortly after the birth of her second child, this

patient began to experience consistent throbbing headache asso-

ciated with slurred speech, drooping eyelids, and muscle pain. She

was admitted to the hospital more than 15 times in order to eval-

uate these symptoms. Based on her clinical picture of facial mus-

cle weakness, she was diagnosed with myasthemia gravis.

That same year, the patient started to experience stroke-like

episodes. Her legs became paralyzed for several days at a time

and then spontaneously returned to full strength. She also devel-

oped seizures, and began topiramate therapy. She also began to

experience narcolepsy, falling asleep in public places such as a

restaurant and family gatherings. 

Six years after the onset of symptoms, the patient was referred

to a molecular medicine specialist. At that time, she was found to

have variable lactate and pyruvate levels. Muscle biopsy showed

diffuse mitochondrial proliferation. Skeletal muscle oxidative

phosphorylation enzymology showed a decrease in the Complex

I Assay (CoQ1) (31 nmol/minute/mg mitochondrial protein, nor-

mal values 93-325). This combination of this clinical syndrome,

muscle biopsy, and enzyme assay led to the diagnosis of MELAS.

As of November 2010, the patient still experienced headaches,

stroke-like illness, and extreme fatigue despite treatment with

coenzyme Q-10, lidocaine injections, carnatine, and even keta-

mine therapy. She reported that ketamine therapy helped her ex-

treme fatigue, headaches, and stroke-like symptoms for about four

or five weeks after treatment. Directly after her ketamine therapy,

she rated her pain as 5 out of 10 in severity; but reports that the

pain slowly escalated over the next five weeks and returned to a

baseline 10 out of 10.

The woman presented to the present authors at age 52, aware

that the group treats chronic fatigue syndrome and was hoping to

gain some relief from at least this aspect of her disorder. A trial of

dextroamphetamine was started. 

Results

The present patient reported improvement in her edema

symptoms after the first month of treatment, during which she

took 15 mg of dextroamphetamine per day. She also experi-

enced decreased fatigue symptoms and reported decreased

pain and increased quality of life. A month after initiating

sympathetic amine therapy, she described moderate im-

provement in her subjective level of pain with no fluctuation.

Encouraged by the initial results, she agreed to increase

her dose of dextroamphetamine to 30 mg per day. With the

increase, she notes significant improvement still with no fluc-

tuations.

Discussion

Sympathomimetic amines have been found to markedly

improve symptoms of chronic neuromuscular disorders that

were refractory to standard therapy. Some of these neuro-

muscular disorders include chronic fatigue which was one

of the main debilitating problems of the subject of this case

report [16]. Dextroamphetamine sulfate has proven very

effective for migraine headaches that were recalcitrant to

other therapies [17-19]. One case that was associated with

weight gain and edema showed marked improvement in the

migraine without improving the edema. This suggests that

at least in some cases the headaches may be related to the

absorption of chemicals and toxins into brain tissue rather

than the edema per se. On the other hand, the present au-

thors recently treated a woman with severe headaches and

papilledema diagnosed with pseudotumor cerebri who did

not respond to acetazolamide whose severe headaches not

only completely disappeared following treatment with dex-

troamphetamine sulfate, but two months later fundoscopic

evaluation showed no signs of papilledema.

The link between these disorders involving a multitude of

organ systems seems to be a hypofunction of the sympa-

thetic nervous system [13]. Some other local environmen-

tal, genetic or infectious factors may involve certain organ

systems over the other. The MELAS syndrome may be an-

other manifestation of this disorder of the sympathetic nerv-

ous system, all linked by their positive response to

sympathomimetic amine therapy.

Similar to the disorders described above, it is not clear

whether the prime reason for the symptoms of MELAS is

capillary permeability in cerebral and neurological tissue

or cellular permeability and absorption of chemicals and

toxins into these tissues or both. Regardless, dextroam-

phetamine sulfate may prove to be the most effective ther-

apy with the least side effects for MELAS.

Advanced reproductive age is associated with embryos

that have a high frequency of aneuploidy related to meio-

sis I and meiosis II errors, leading to low pregnancy rates

and high miscarriage rates [20]. Errors of nondisjunction

of chromosomes during meiosis I and meiosis II may be re-

lated to mitochondrial errors related to aging of mitochon-

dria, as polymerization of spindle microtubules appears

dependant on ATP [21, 22]. With the considerable im-

provement of this serious mitochondrial disorder with the

sympathomimetic amine dextroamphetamine sulfate gives

food for thought as to whether this therapy could help re-

duce meiosis errors in women of advanced reproductive

age and possibly improve fecundity and reduce miscarriage

rates.
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