
Letter to the Editor

A Case of ME LAS Presenting as
Anorexia Nervosa

To the Editor:
The case presented describes a 24-year-old female

with mitochondrial myopathy, encephalopathy, lactic
acidosis, and stroke (MELAS) who was diagnosed
with anorexia nervosa (AN) and treated for the eat-
ing disorder for two years before her mitochondrial
cytopathy was detected. Upon closer scrutiny of her
symptoms, she did not have body image disturbance
and thus did not meet criteria for AN despite a body
mass index (BMI) of 12 and significant reduction of
food intake. Additionally, neurological and gastroin-
testinal symptoms, for which an eating disorder could
not account, were present, prompting a broadening
of the differential leading to the correct diagnosis.
Eating disorder symptoms have been documented
to occur comorbidly with a mitochondrial cytopathy
but not as a presenting syndrome in the absence
of an eating disorder as defined by the Diagnostic
and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV- TR).

CASE REPORT
MELAS is a mitochondrial cytopathy defined by

myopathy, encephalopathy, lactic acidosis and stroke-
like episodes.13 Stroke like episodes do not always cor-
respond to the main cerebral arterial territories because
the mechanism of cellular injury may be due to mito-
chondrial dysfunction rather than vessel ischemia.4

Ragged red fibers, detectable on muscle biopsy, are the
result of an accumulation of ultrastructurally abnormal
mitochondria that results in decreased aerobic ade-
nosine triphosphate (ATP) production and impairment
of energy-requiring cellular functions.5 Such aberrant
mitochondria are found in various tissues throughout
the body. Pathology occurs most commonly, but not
exclusively, in tissues with high demands for ATP, such
as those of the cardiac and skeletal muscles, and the
central nervous system (CNS).6

The most often identified mitochondrial transfer
RNA gene point mutation is at position 3243 (Adenine

[A] to Guanine [G]) in the mitochondrial transfer
RNA gene for leucine, occurring in ~86% of MELAS
cases. The clinical expression of MELAS is highly
variable for two main reasons. First, heteroplasmy
exists among mitochondria within the same tissue.
Secondly, the genetic load of mutant genomes that
produces clinically apparent disease varies between
tissues and organ systems.678

This letter focuses on gastrointestinal manifes-
tations, psychiatric manifestations, and the inter-
play between them that may appear consistent with
an eating disorder. Gastrointestinal symptoms may
include early satiety, recurrent vomiting, diarrhea,
and pseudo-obstruction.8 Psychopathological fea-
tures of MELAS have been described and include dis-
turbed impulse control and aggression, depression,
affective instability, suicidal behavior, schizophrenia-
like psychosis, and cognitive decline.9

We present the case of a 24-year-old, married
female with undiagnosed MELAS who had been
treated for AN 2 years prior to hospitalization. The
patient had been treated in the two year period prior
to hospitalization for AN as a psychiatric outpatient.
She had maintained her body weight at approxi-
mately 70 pounds, which for her height of 60 inches
correlated with a BMI of 13.7. Approximately 2 months
prior to hospitalization, she suffered a right-sided
frontoparietal stroke with sequelae of left sided weak-
ness, bilateral hearing loss, and new onset simple par-
tial seizures. Subsequently, she experienced further
weight loss down to 64.25 pounds (BMI of 12).

Upon admission, the patient reported desire to
gain weight and denied food restricting or purg-
ing. The patient did complain of early satiety. She
reported a longstanding history of low weight. Her
highest adult weight, in fact, was 78 pounds and
occurred at the time of high school graduation. At
this weight she felt more attractive and perceived her
peers as "envious" of her appearance. She stated
that at her current weight she felt too thin. She
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denied a fear of becoming fat or placing undue
emphasis on her weight or shape in her self evalu-
ation. She denied mood disturbance, anxiety, or
symptoms of psychosis.

The patient was not aware of any family his-
tory of neurological or psychiatric illness. She
endorsed no previous history of stroke, neurologi-
cal conditions, testing or prenatal screening for
genetic abnormalities, or history of developmen-
tal disorders in any first degree relatives. Review
of systems was significant for constipation and
seven pound weight loss since her stroke. A devel-
opmental history was positive for sexual abuse
in childhood, as well as verbal abuse persisting
into adulthood. The patient had been a perfection-
istic student and high achiever with no legal or
disciplinary difficulties. She participated in cheer-
leading during high school. Her mother reported
reduction of food intake beginning in her teen
years. The patient's mother also described fre-
quent parental struggles over eating. The patient's
mother further described a close but highly con-
flicted relationship between the patient and her
sister, and fierce competitiveness between them
regarding appearance and especially weight. The
patient's 22-year-old sister was 64 inches tall and
80 pounds, with a BMI of 13.7.

Initial mental status exam revealed an emaci-
ated, waif-like Caucasian female. She appeared
and dressed as if she were much younger than her
stated age. Her behavior was cooperative but child-
like, and she displayed significant psychomotor
retardation. Marked speech latency and slurred
speech were observed. Judgment and insight were
not grossly impaired.

Physical exam revealed generalized muscle
atrophy, minimal breast development, and poor
dentition. The patient was tachycardic with nor-
mal rhythm and normal S1, S2. The neurologic
examination revealed 3/5 weakness in the left
upper extremity in the setting of generalized
4/5 weakness. She had grossly intact Cranial
Nerves III, IV, and V with poor tracking bilaterally.
Sensory exam was unremarkable. Deep tendon
reflexes were absent bilaterally. Poor sharp/dull
discrimination was evident on the left. Cerebellar
functioning was normal. The patient had a small,
shuffling, left deviated gait. Laboratory studies
including complete blood count, chemistry panel,
and albumin were normal. The electrocardiogram
showed no acute changes.

No binge eating, purging, or inappropriate com-
pensatory behaviors were noted during her hospi-
talization. She was noted to eat only a cup of food
at mealtimes but reported this was due to a feeling
of abdominal discomfort. Collateral information
from her husband was consistent with the patient's
denial of restrictive eating or purging behaviors.

Given her physical findings, including the history
of stroke and seizure, consultation with neurology
was sought. On hospital day 5, simple partial motor
seizures were observed. Transthoracic electrocardio:

gram was negative. Magnetic resonance imaging
and angiogram (MRI/MRA) of the patient's carotids
was normal. MRI/MRA brain scans revealed confluent
edema in both parietal lobes and infarction in the pos-
terior temporal lobes, bilaterally, in the absence of any
cerebral or cerebellar atrophy. Electroencephalogram
showed diffuse slowing with brief bursts of high
amplitude slow waves and no epileptiform discharges.
Endoscopy and colonscopy were normal. A serum
lactate level was 5.0 (RR=0.5, -2.2).

On hospital day 14, the patient developed severe
nausea and vomiting with abdominal pain, fever,
and leukocytosis. Abdominal and pelvic computed
tomography revealed a pseudo obstruction, which
responded to decompression. On hospital day 19,
she was able to resume her normal diet and was
participating in physical and occupational therapy.
She was discharged to a rehabilitation facility.
Genetic testing for ME LAS was ordered but at the
time of discharge was incomplete. Based on the
provisional diagnosis of MELAS, treatment with L-
carnitine and COQ10 was initiated.10

BMI at discharge was still 12. Weight at dis-
charge was 65 lbs. Genetic testing on mitochron-
drial transfer RNA (tRNA) obtained from muscle
biopsy later revealed that the patient had a point
mutation of MELAS tRNA Leu A3243G.

DISCUSSION
MELAS and AN may appear clinically similar in

several aspects, especially in terms of neurological
and gastrointestinal manifestations. Both conditions
may be associated with emaciation. Food restriction
may be present in both conditions. In MELAS, the
motivation for restricting food may be related to
physical discomfort," whereas in AN food restriction
is based on desire for thinness or fear of being fat.12

A disturbed body image and fear of being fat are not
present in MELAS but are criteria for AN.

Structural alterations in both MELAS and AN typi-
cally comprise ventricular enlargement and atro-
phy, though in MELAS atrophy may tend to be more
asymmetric and involve a number of structures
that tend to remain unaffected in AN, including the
cerebellum, the parahippocampal gyrus, and the
thalamus. Neuropathological similarities between
MELAS and AN comprise neuronal loss with gliosis,
however MELAS patients typically also have focal
cortical lesions characterized by necrosis in the cere-
bral cortex, amygdala, hippocampus, and cerebel-
lum. Cerebellar cortical degeneration of granular cell
type, microcyst formation, and capillary proliferation
may also be observed in MELAS.13
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Cognitive changes may be present in patients with
MELAS as well as patients with AN. In AN, cogni-
tive symptoms may antedate the onset of the eating
disorder. Patients with AN may be disproportionately
impaired on tasks requiring visuospatial function-
ing. This observation, however, is not universally
supported; more recent evidence suggests global
cognitive impairments in patients with AN. There is
accumulating evidence that MELAS patients may also
have cognitive dysfunction due to adverse effects of
oxidative stress. Mitochondria are essential organ-
elles for neuronal function because, differing from
muscle, the limited glycolytic capacity of these cells
makes them highly dependent on aerobic oxidative
phosphorylation for their energetic needs.14

It is unlikely but possible that the patient had both
MELAS and AN syndrome. We ruled out this possi-
bility based on a review of the criteria for AN in the
DSM-IV-TR." Criteria for AN include fear of gaining
weight and becoming fat, disturbed body image,
undue emphasis on shape or weight on self evalu-
ation, and either restricting or binge eating/purging
behaviors. In contrast, our patient stated she was here
"to gain weight". Concordant with her stated desire to
gain weight, she stated that at her lowest weight she
felt she was too thin, and at the highest weight (albeit
still low BMI) the patient stated that she felt attrac-
tive and believed others envied her. Revisiting the
patient's presentation, desire to gain weight and posi-
tive self-evaluation at her highest weight are inconsis-
tent with AN. A patient with AN would likely state that
at her lowest weight she still felt too fat, still wanted
to reduce her weight, and would be more likely to
believe others perceived her body negatively as well.
Furthermore, restrictive behavior regarding amounts
and types of food observed over the hospital course
were not motivated by desire for thinness or weight
reduction but rather by a feeling of discomfort com-
mon in MELAS. Finally, no binge eating, purging, or
inappropriate compensatory behaviors were present
during the hospital course or on history.

In retrospect, the patient's eating symptoms were
likely a conditioned behavioral response to gastro-
intestinal discomfort that became associated with
eating. Gastrointestinal dysmotility symptoms in
MELAS include esophageal distension, slowed gas-
tric emptying and constipation, pseudoobstruction,
abdominal distension, bloating, and early satiety.15

Patients may also have recurrent diarrhea, vomit-
ing, pancreatitis, and hepatopathy due to smooth
muscle dysfunction.816 These symptoms may lead to
avoidance of food in MELAS patients due to classical
conditioning.15 Food avoidance and inadequate oral
intake may lead to malnutrition and electrolyte deple-
tion requiring medical intervention in both MELAS
and AN.8 Even among MELAS patients without food
avoidance and eating aversion, malnutrition can
result from malabsorption secondary to dysmotil-

ity. Vomiting in the absence of other neurological
changes has been described as a familial occurrence8

and may be mistaken for purging.1116 Gastroscopy
and colonoscopy findings are often nonspecific.16

Cellular and molecular diagnostic studies of affected
organs may be needed to demonstrate mitochondrial
aberrations that provide an etiology for functional
impairment.16 The patient's poor dentition was con-
sidered at the time of presentation to be consistent
with a history of repeatedly induced vomiting for
weight control. In retrospect, however, poor denti-
tion may have resulted from dual mechanisms, both
related to MELAS. First, the patient had endorsed
a history of recurrent vomiting, which is a known
gastrointestinal tract manifestation of MELAS.8"17

Secondly, paradontosis is also known to result from
MELAS17 and can be severe enough to require opera-
tive intervention and/or result in loss of dentition.

The presence of multiple biopsychosocial risk fac-
tors for AN in the patient's history may have biased
clinicians toward an eating disorder diagnosis. These
include perfectionism and emphasis on high achieve-
ment, participation in a thinness-promoting athletic
culture, close but conflicted family relationships, and
a history of abuse.1819

The MELAS syndrome has been reported to have
masqueraded as other psychiatric conditions. For
example, hallucinations, anxiety, and hyperarousal
have been reported.91721 Additionally, aggressive and
suicidal behavior, as well as affective instability, ideas
of reference, and neglect of body care have been
observed.17 Other psychiatric symptoms that have
been reported among mitochondrial cytopathy patients
include personality change, depression, mania, and
attention deficit symptoms.17 A growing body of lit-
erature suggests that more and more patients with
mitochondrial cytopathies may present with psychiatric
symptoms. Greater awareness by psychiatrists of the
possibility of this disorder would lead to more timely
and accurate diagnosis. Patients with mitochondrial
disease are diagnosed an average of 7.5+11 years after
onset of psychiatric symptoms.17 Mitochondrial cytopa-
thy patients with psychiatric symptoms report poorer
perception of their overall health, significantly lower
physical functioning, and more role impairment than
those without psychiatric symptoms.17

CONCLUSION
While one case of a comorbidly existing eating disor-

der and mitochondrial cytopathy has been described,19

never to our knowledge has the MELAS syndrome mas-
queraded as AN. We set out to discuss the similarities
and differences among the two disorders in an attempt
to better understand what may have contributed to
delayed diagnosis and to heighten awareness among
physicians of various specialties to the possibility of
this rare mitochondrial cytopathy.
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In retrospect, our patient's symptoms are quite con-
sistent with the clinical picture of MELAS. In assessing
factors that may have contributed to the difficulties
in diagnosis, at least several can be considered. First,
the presentation of MELAS and the infrequency with
which many well-trained physicians, especially psy-
chiatrists, encounter the rare condition. Second,
AN and MELAS bear clinical similarities. Third, the
patient's psychosocial history may have made objec-
tive assessment of her symptoms less likely. In con-
clusion, the motivation for symptoms in patients with
abnormal eating patterns should be carefully evalu-
ated for relevance to body size, image, and weight
concerns. In markedly underweight patients without
these concerns, the diagnosis of an eating disorder
should be reconsidered. Furthermore, presence of
symptoms that cannot be explained by an eating dis-
order diagnosis should prompt further broadening of
the differential which should include mitochondrial
cytopathies such as MELAS.

Sincerely,
Aileen Kim, MD
Jeremy Francis, MD
Gail H. Manos, MD
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