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Short report

Mitochondrial myopathy and lactic acidaemia with
myoclonic epilepsy, ataxia and hypothalamic infertility:
a variant of Ramsay-Hunt syndrome?
ROBIN B FITZSIMONS, P CLIFTON-BLIGH, AND W H WOLFENDEN

From The Departments of Neurology and Endocrinology, Sydney Hospital, and The Department of Medicine,
University oj Sydney, Sydney, Australia

S U M MARY A case of mitochondrial myopathy and lactic acidaemia with myoclonic epilepsy,
cerebellar ataxia and high-tone hearing loss is presented. There was no ptosis or ophthalmoplegia.
Endocrine investigations showed a defect in hypothalamic function which was a likely cause of
infertility. The case is compared with previously reported examples of mitochondrial myopathy
with myoclonic epilepsy, and contrasted with the Kearns-Sayre syndrome. It is concluded that
mitochondrial myopathy, myoclonic epilepsy and ataxia may be distinguishing features of a specific
familial disease, which on presentation may mimic the Ramsay-Hunt syndronme.

Mitochondrial myopathyl 3-11 may occur with
hypermetabolism or with multi-system abnormali-
ties. When it is associated with ptosis, ophthalmo-
plegia, retinal pigmentation and heart block, the
combination of clinical features is known as the
Kearns-Sayre syndrome.1-4 We present a case of
mitochondrial myopathy with lactic acidaemia
and multi-system abnormalities in which (1) the
presenting neurological features were ataxia and
myoclonus, (2) ptosis and ophthalmoplegia, retinal
pigment deposits and heart block were absent,
and (3) endocrine function tests demonstrated a
defect in hypothalamic function as the likely
cause of infertility.

Case report

The patient, a female born in February 1949, pre-
sented in January 1975 with a four-year history of
drop attacks and myoclonic jerks. Her mother and a
maternal aunt suffered from involuntary movements.
Another maternal aunt required a walking frame, and
had a fit two months before dying with myocardial
degeneration at age 27 years. This aunt's daughter died
in childhood with epilepsy. On examination our patient
had nystagmus, ataxia and mild dysmetria. She
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had myoclonic jerks affecting the arms and legs. Petit
mal attacks, and one grand mal convulsion, were
observed during her stay in hospital. The EEG was
characterised by bilateral paroxysmal 2--3 Hz delta
activity, and 3-4 Hz spike and wave activity. She was
commenced on clonazepam.

In 1976 she noted limb-girdle weakness and was
found to have proximal muscle weakness and weak-
ness of neck flexion, together with cerebellar inco-
ordination. Deep tendon reflexes and sensory exam-
ination were normal. Serum creatine phosphokinase
(CPK) was 126 u/l (normal <50) and lactic dehydro-
genase (LDH) 910 u/l (<300). CSF protein was
0-46 g/l. Thyroid function tests and electrocardiogram
were normal. Fasting serum lactate was 4-3 mmol/l
(1-0-1-78) and pyruvate 80 JLmol/l (41-68). The
electromyogram was myopathic, with low-amplitude
polyphasic units in areas of the right deltoid, biceps
and quadriceps muscles. Biopsy of the left deltoid
muscle revealed multiple ragged red fibres demon-
strated with the modified Gomori trichrome stain and
the succinic dehydrogenase reaction. On electron
microscopy there were widespread striking structural
mitochondrial abnormalities, including rectangular
inclusions with horizontally orientated periodicity
(fig 1), paracrystalline and dense inclusions, peripheral
cristae surrounding amorphous material within the
mitochondria (fig 1), concentric cristae (fig 2) and
bizarre enlarged forms. Abnormal lipid conglomerates
within muscle fibres and cytoplasmic bodies also were
seen.

She later presented for investigation because of
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Fig I Abnormal mitochondria
with increased matrix and

g rectangular inclusions. Bar=
I micron. Insert (4 x higher
magnification) shows periodicity
perpendicular to the long axis
of the inclusions, which appear
to be formed by stacking of
cristae. The dark bands appear
split (example arrowed), which

ei suggests that they may consist
% of apposing membranes.

Fig 2 Mitochondria with
concentric cristae and dense
inclusion. There are nearby fat
globules. Bar=1 micron.

infertility. Menarche had occurred at age 13 years,

but menstruation subsequently was irregular. Her
husband's semen analysis was normal. The patient's
random serum oestradiol was 230 pmol/l (normal

follicular range 75-750 pmol/l). The serum luteinising
hormone (LH) was 98 ng/ml (20-100 ng/ml, LER 907
standard) and the serum follicle stimulating hormone
(FSH) was 110 ng/ml (30-200 ng/ml, LER 907
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standard). The serum prolactin was 4-2 ng/ml
(<10 ng/ml). Serum oestradiol levels did not rise
after five days of clomiphene 50 mg/day. Seven days
later the plasma progesterone was 2 5 nmol/l (normal
luteal phase >15 nmol/l). The addition of bromo-
criptine to a subsequent course of clomiphene did not
enhance the oestradiol response. During a luteinising
hormone releasing hormone (LHRH) infusion test
(100 gg iv) the serum LH rose normally from 86
to 340 ng/ml and the serum FSH from 115 to 225
ng/ml. Following administration of exogenous FSH
(75 iu/day for 3 days) the 24 hour urine oestrogens
rose from 41 ,uM to 75 gM and serum oestradiol rose
to 332 pmol/l. The combination of the failure of
serum oestradiol to rise with clomiphene, the normal
LHRH response, and an ovarian response to exo-
genous gonadotrophins suggested that the menstrual
disorder was due to hypothalamic dysfunction. She
was considered for treatment with exogenous gonado-
trophins but had become too weak to contemplate
pregnancy.

Thyroid function tests repeated in 1978 revealed
low-normal values of serum thyroxine (66-6 nmol/l-
normal 52-0 to 175 nmol/l) and tri-iodothyronine
(1-15 nmol/l-normal 1-00 to 2-75 nmol/l), with an
elevated serum TSH level of 16-8 mU/L (<5 mU/L).
A multi-nodular goitre was palpable. She had pale
optic discs with thinning of the retinal pigment layer
and was irritated by bright light glare. An electro-
oculogram (EOG) revealed a low Arden index and
there was delayed dark adaptation. Audiology revealed
bilateral high-tone hearing loss. Cerebral CT scan
showed no evidence of basal ganglia calcification.
Formal IQ was 101. Height measurement was 160 cm.
The following investigations have been normal: full
blood count and blood film, serum calcium and para-
thyroid hormone, electroretinography (ERG), immune
function studies, CSF albumin/globulin ratio, chromo-
some analysis and skull radiographs.

Discussion

The patient suffers from a mitochondrial myo-
pathy with multi-system abnormalities including
myoclonic epilepsy, hearing loss, infertility of
probable hypothalamic origin, cerebellar ataxia
and primary hypothyroidism, but together these
features do not fulfil the criteria for any rec-
ognised clinical syndrome. In addition the ocular
findings suggest sub-clinical retinal disease. The
electrophysiological findings are consistent with
a previous report that the EOG is more sensi-
tive than the ERG in assessing disorders of the
retinal pigment epithelium.12 Myoclonus was a
striking clinical feature. The patient particularly
resembles affected members of the family with
lactate acidaemia described in abstract by
Tsairis et al.13 They suffered from mitochondrial
myopathy, myoclonic epilepsy, ataxia and hear-
ing loss. Ptosis and ophthalmoplegia were not men-

tioned. Myopathy wth cytochrome abnormality,
myoclonus and ataxia were also the cardinal
clinical features in Case 1 reported by Spiro
et al.14 That patient had no ptosis, ophthalmo-
plegia or retinal abnormality, although his son
had a similar myopathy and a seizure disorder,
together with ataxia, ptosis and convergence de-
ficiency, and chorioretin.itis.
Two siblings with mitochondrial myopathy and

lactic acidaemia with myoclonic epilepsy, febrile
focal seizures and short stature were reported
by Shapira et al.15 One patient had ptosis but
neither had pigmentary retinal degeneration. The
CSF protein levels were mildly elevated. The
patients' mother had night blindness. Guggen-
heim and Stumpf"6 described a family with spino-
cerebellar degeneration and lactate acidaemia in
which the proband suffered from cerebellar
dysfunction, myoclonic epilepsy, neuropathy and
optic atrophy. Although muscle biopsy was not
reported, a younger sibling had necropsy evi-
dence of cerebral pathology characteristic of
Leigh's disease. Pathological changes typical of
Leigh's disease, in which pyruvate metabolism is
frequently disturbed, have been reported in as-
sociation with mitochondrial myopathy with CNS
disorder.'7
Our patient also exhibits hearing loss, hypo-

gonadism, short stature and cerebellar ataxia.
These features may be associated with the
Kearns-Sayre syndrome. Nevertheless the cases
discussed contrast with that syndrome because
(1) there is associated myoclonic epilepsy (2) they
appear to be familial, whereas the Kearns-Sayre
syndrome is almost always sporadic (3) ptosis
and ophthalmoplegia are frequently absent and
(4) the very high CSF protein levels (>lg/l) typi-
cal of the Kearns-Sayre syndrome are not seen.
The combination of mitochondrial myopathy,
myoclonic epilepsy and cerebellar ataxia may be
characteristic features of an inherited illness
which is aetiologically distinct from other mito-
chondrial syndromes, and which may, on presen-
tation, mimic the Ramsay-Hunt syndrome.'8

Primary ovarian failure has been described
with mitochondrial myopathy."l However, in the
present case the endocrine disturbance was hypo-
thalamic. This is consistent with pathological
evidence of hypothalamic susceptibility in
generalised mitochondrial dysfunction.19 Hypo-
thyroidism may be associated with structural
abnormalities of muscle mitochondria20 but the
patient's thyroid function tests were normal at
the time of biopsy.

Since this case report was submitted two simi-
lar cases of mitochondrial myopathy with dys-
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synnergia myoclonica cerebellaris, but without
ophthalmoplegia, have been reported.2' This fur-
ther supports the concept that these patients
suffer from a nosologically distinct form of mito-
chondrial myopathy.

The expert technical assistance of Miss J Baver-
stock, and of Mrs L van der Lubbe of the
University of Sydney Electron Microscope Unit,
is gratefully acknowledged.
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