Hereditary spastic ataxia with congenital miosis:
four cases in one family
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SUMMARY Four cases are described of hereditary spastic ataxia associated with congenital miosis.
It is thought that the latter is due to absence of the dilator pupillae muscle. The familial spinocerebellar degenerations are associated with a wide variety of other ocular abnormalities, and these
are discussed.

In 1892 Sanger Brown' described a family with
hereditary spastic ataxia. Twenty-one patients
through 4 generations were described and showed
symmetrical ataxia of gait and limb movement,
dysarthria, and pyramidal signs in the limbs. Three
patients had impaired pupillary reaction to light, and
at least one developed a disorder of conjugate eye
movement. This is one of the earliest reported ocular
associations of the hereditary ataxias, and since then
abnormalities have been found in patients with
hereditary spastic paraplegia, Friedreich's ataxia,
olivo-ponto-cerebellar atrophy, and other less well
defined familial ataxias. These range from incidental
findings such as coloboma iridis to well known
associated abnormalities like optic atrophy, retinal
degeneration, and disorders of conjugate gaze.
A family is presented in which the clinical features
resemble most closely hereditary spastic ataxia,
although, as will be discussed later, there are anomalous features. All 4 patients had a fixed miosis, with an
inability to dilate the pupil in response to a reduction
in light intensity. Though other pupillary abnormalities have been described, congenital miosis has not to
our knowledge been previously reported in association with a familial ataxia.

CASE

1

Mother, aged 44. This patient's history was the least
well documented. She had certainly been unsteady
since her early teens, but had not deteriorated significantly since then. She had suffered from epilepsy for
20 years, for which she took regular phenobarbitone.
General medical examination was normal. Her pupils
were 2 mm in diameter and did not respond to light,
dark, or accommodation. Phasic nystagmus was
present on up and down gaze but not in the primary
position. The optic fundi were normal. Tone and
power in the limbs were normal, but there were mild
bilateral cerebellar signs in all limbs, and she was
unable todo tandem gait. The reflexes were pathologically brisk and the plantar responses flexor.
Sensation was normal.
CASE

2

Eldest son, aged 25. This patient had been born by
spontaneous vertex delivery at term with no postnatal
complications. Until the age of 4 he was unable to
walk unaided, and his speech was slurred and barely
intelligible. He attended a special school where there
was little if any progression in his disability, and he
currently works as a semiskilled labourer. The
abnormal findings were once again confined to the
central nervous system. He had normal visual acuity
and optic discs. The pupils were small, 2 mm in
diameter, and unreactive to light and accommodation. There was phasic nystagmus in all directions of
gaze but not in the primary position. The remainder
of the cranial nerves were normal. Examination of the
limbs showed a mild generalised increase in tone with
normal power. The reflexes were pathologically brisk,
but the plantars were flexor. He walked with a spastic
ataxic gait, and had moderate upper limb incoordina-

Case reports
The family detailed in Fig. 1 was examined and the
mother and 3 of her 5 children were found to have
abnormal features. The maternal grandmother
declined to be examined but to our knowledge was
normal. Two of the children were investigated in
detail.
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normal. The pupils were small and unresponsive to
light or accommodation. He had nystagmus to the
right, present in the primary position of gaze. The
other cranial nerves were normal. He had a spastic
CASE 3
Daughter, aged 24. Born by spontaneous vertex ataxic gait, with a generalised increase in tone in the
delivery at term, this patient had an early history very limbs though no weakness. The tendon reflexes were
similar to her elder brother's. She was unable to walk pathologically brisk, plantars extensor, and
by herself until the age of 5 and subsequently attended abdominal reflexes preserved. There were mild
the same special school. There was little progression bilateral cerebellar signs. Sensory examination was

tion and heel-to-shin ataxia. Sensory examination was
normal.

in her disability. General medical examination was normal.
None of the family had evidence of skeletal abnornormal. The optic fundi and visual acuity were
normal, and small pupils unreactive to light or accom- mality or pes cavus, and their pupillary abnormality
modation were noted. Nystagmus was present on had been noted since birth. Two patients (daughter
lateral gaze, the fast phase in the direction of gaze. and youngest son) were investigated in detail. The
The remainder of the cranial nerves were normal. results were identical and are detailed below.
Tone was generally increased in the limbs, particularly
the legs, but there was no weakness. The tendon INVESTIGATIONS
reflexes were pathologically brisk and the plantars Estimations of blood sugar, routine haematology,
extensor, but the abdominal reflexes were preserved. electrolytes, and liver functions were normal. Protein
There was slight incoordination of the right hand and electrophoresis showed a slight decrease in a, and a2
mild heel-to-shin ataxia on that side. She was unable globulins but was otherwise unremarkable. Serological tests for syphilis were negative, and no phytanic
to do tandem gait. Sensory testing was normal.
acid was detected in the serum. ECGs and EEGs
CASE 4
were normal. Sensory and motor nerve conductions
Youngest son, aged 17. He was born normally at term were normal in upper and lower limbs. Visual, brain
and apparently had relatively normal early mile- stem, and somatosensory evoked responses showed
stones, though he did not walk until 18 months to 2 no abnormality. Computered tomography scans,
years. He had an infantile febrile convulsion, but no without contrast, were normal and in particular did
seizures since. His walking has deteriorated slightly, not show any evidence of cerebellar atrophy. Tests of
but he is still ambulant. General examination was autonomic function, including sweating, pulse, and
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Discussion

Fig. 2 Affected (above) and unaffected (below) siblings
photographed in identical light conditions.

blood

pressure response

to Valsava and change in

posture, were all normal.

A detailed ophthalmological examination was performed on each patient. The pupils in their resting
state measured 2 mm in diameter (Fig. 2). No reaction
was observed on accommodation, but when viewed
under the slit-lamp there was minimal constriction to
bright light. The administration of gutt. adrenalin.
041% had no effect, suggesting that there was no
denervation hypersensitivity which would be expected
with a sympathetic postganglionic lesion. Cyclopentolate 1% resulted in minimal dilatation of the
pupil. These features suggest that the persistent miosis
is due to a congenital absence of the dilator pupillae
muscle. This is thought to be the underlying abnormality in congenital miosis.2
A formal psychometric assessment showed that
both children were functioning in the dull average
range with respect to verbal activities, having a verbal
IQ of 82 and 86 (youngest son and daughter respectively). The performance IQ of the youngest son was
75, which is in the borderline subnormal range of
intelligence. The score of his sister was slightly higher,
with a performance IQ of 82. Verbal short-term
memory was moderately impaired in both.

This family has a hereditary ataxia which is unusual
because of the early age of onset and the apparent
lack of progression. Although the completed clinical
picture resembles most closely hereditary spastic
ataxia, the early age of onset and presence of nystagmus makes this a less tenable diagnosis. Clearly,
however, they suffer from a hereditary ataxia with
pyramidal features which appears to be inherited as
an autosomal dominant trait.
Although pupillary abnormalities are described in
the hereditary ataxias, the most frequent associations
are with optic atrophy, retinal degenerations, and
disorders of conjugate gaze. Sjogren3 reviewed 91
patients with Friedreich's ataxia and found 12% had
evidence of optic atrophy. It has also been occasionally reported in olivo-ponto-cerebellar atrophy,4"
though some members of the reported families also
showed features of Friedreich's ataxia. The development of optic atrophy has also been associated with
both the autosomal dominant and sex-linked recessive
forms of spastic paraplegia.67 Optic atrophy may
accompany hereditary spastic ataxia, and several of
the original family described by Sanger Brown showed
this feature. In some instances optic atrophy has been
found in association with retinal degeneration,8 9 and
less commonly secondary to retrobulbar neuritis,'01'
though the evidence for the latter aetiology is less
convincing. Heck'2 examined 160 cases of Friedreich's
ataxia and found 9 cases of retinal degeneration, and
this complication is also reported in olivo-pontocerebellar atrophy'3 and spastic paraplegia.'15
Bergstadt et al. 16 described a family with a progressive
spastic ataxia and central retinal degeneration which
resembled Sanger Brown's patients, although the
retinal anomaly distinguished them. Indeed, the
presence or absence of retinal degeneration has
recently been proposed as a means of classifying the
dominantly inherited cerebellar ataxias.
Abnormalities of conjugate gaze are some of the
most commonly reported ocular associations but
are least commonly reported in hereditary spastic
paraplegia.'8 A few cases have been pathologically
examined, and these suggest that there are probably 3
main aetiologies. These are degeneration of the
supranuclear structures, abnormalities of the oculomotor nuclei, or a myopathy involving the extraocular
muscles. Jampel and others'9 reported a family with
spinocerebellar ataxia in which pathological examination showed normal extraocular muscles, cranial
nerves, and nuclei, from which he concluded that the
abnormality was supranuclear. Similar findings led
Koeppen and Hans20 to suggest that supranuclear
defects of saccadic movements may be more common
than realised, and it seems likely that this is the
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commonest mechanism, though cases of nuclear
abnormalities have been reported. Woods and
Schaumberg2' examined one member of a family with
Azorean disease and found degeneration of the
oculomotor nuclei, while more extensive nuclear involvement was found in the patient described by
Brion and Derecondo.22 They reported the pathological findings in a patient with spinocerebellar ataxia
and ophthalmoplegia who had degeneration of the
nuclei of the third, fourth, sixth, seventh, and twelfth
cranial nerves. Finally, Stephens et al.23 described a
family with a dominantly inherited ataxia showing
both features of Charcot-Marie-Tooth disease and
Friedreich's ataxia with a progressive external
ophthalmoplegia. A post-mortem examination of one
case showed normal oculomotor nerves and nuclei
with a myopathy of the external ocular muscles.
Another case report and review of the literature24
suggested the primary defect was predominantly
nuclear and that these ultrastructural changes in
ocular muscles were secondary to denervation.
Many of the early families with hereditary ataxia
had members who showed pupillary abnormalities.
Three of Sanger Brown's patients had a sluggish
pupillary response to light, and this seems to have
been a common finding in early reports.25 Complete
loss of reaction to light has been reported in olivoponto-cerebellar atrophy, and several patients in
Schut's5 and Chandler and Bebin's26 series showed
this feature. Ferguson and Critchley observed absent
reaction to accommodation in conjunction with
hereditary ataxia." In the same paper these authors
described another patient with Argyll-Robertson
pupils, and this has also been seen in some cases of
Friedreich's ataxia28 and Charcot-Marie-Tooth
disease.29
In congenital miosis the dilator muscle is thought to
be either absent or hypoplastic. The pupils seldom
exceed 2 mm in diameter and dilate poorly with
mydriatics. The condition may either be inherited as
an autosomal dominant or, less commonly, an autosomal recessive trait.30 In this pedigree the condition
is clearly dominantly inherited. It has been associated
with arachnodactly, congenital rubella, and Lowe's
oculocerebrorenal syndrome.31-33 To our knowledge
it has not been reported in conjunction with hereditary
ataxia, although interestingly aniridia has.34
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