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FIG. 9. A, magnetic resonance imaging of brain from Case 11-2, axial slice. TR = 2100 ms, TE = 60 ms. The
cerebral white matter is conspicuous by abnormally high intensity signal. B, magnetic resonance imaging of brain,
from Case 11-2, coronal cut. TR = 2100 ms, TE = 60 ms. The abnormally high intensity signal of the cerebral white
matter appears to spare the subcortical U fibres.

affected brothers showed strikingly increased signal intensity from cerebral white
matter, including periventricular white matter and the corona radiata, but sparing
the subcortical U-fibre system (fig. 9). In 2 cases (II-6, II-7), the increased signal
intensity took on a nodular appearance. The severity of white matter change roughly
correlated with the severity of myopathy in affected patients. Imaging studies in all
unaffected family members were normal.

Additional studies

A 68-yr-old man with pathologically documented typical sporadic IBM was
examined with MRI: his cerebral white matter was entirely normal. An unrelated
71-yr-old woman with well documented IBM died of respiratory failure and had a
complete postmortem examination. No abnormality of cerebral white matter was
detected on gross or microscopic examination. An Iranian-Jewish woman with a
progressive myopathy beginning in the third decade, who had a similarly affected
brother, demonstrated the typical pathological changes of IBM on muscle biopsy.
A brain MRI scan in that patient was normal.
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D I S C U S S I O N

Our patients presented with a progressive myopathy associated with evidence of
abnormal cerebral white matter on brain imaging. Since the pathological features of
the myopathy were indistinguishable from those of inclusion body myositis (IBM),
but the clinical picture was atypical for that disease, we shall compare our cases to
those in the literature with typical and with atypical forms of IBM. Furthermore, we
shall discuss the relationship of the cerebral white matter changes to the syndrome.

The pathological changes found in muscle biopsies in our patients are entirely
consistent with the diagnosis of IBM. Variations in fibre calibre, rimmed vacuoles,
proliferation of endomysial connective tissue, membranous whorls and inclusions
composed of 15 to 18 nm filaments are all characteristic, and in combination have
been considered pathognomonic of that disorder. While inflammatory infiltrates
may be present in typical IBM, they are not required for diagnosis (Carpenter and
Karpati, 1981, 1984) and were absent in our patients. The typical filamentous
nuclear or cytoplasmic inclusions present in these patients' biopsies are almost
exclusively seen in classical IBM. In a few recent reports, these filaments have been
described in association with neuromuscular diseases variously labelled as oculo-
pharyngeal muscular dystrophy and distal myopathy (Fukuhara et al., 1982;
Matsubara and Tanabe, 1982; Smith and Chad, 1984). Whether these myopathies
are distinct from IBM, or whether they represent variants of IBM cannot presently
be determined. Thus the disease specificity of the 15 to 18 nm filaments remains
uncertain.

The clinical features of the myopathy observed in these patients differ in a number
of significant respects from the usual presentation of IBM. IBM most often begins in
the sixth or seventh decade of life. While cases have been described beginning as early
as the second decade (Sato et al., 1969; Yunis and Samaha, 1971; Jerusalem et al.,
1972; Tome et al., 1981), onset in early childhood would be extraordinary and has
been reported only in 1 case by Eisen et al. (1983). Weakness in classical IBM may
involve all muscle groups, but is often predominant distally (Carpenter et al, 1978),
in contrast to the present cases where weakness was mainly proximal.

A number of reports have described familial myopathies that fulfil the patho-
logical criteria required for a diagnosis of IBM. Eisen et al. (1983) described a
23-yr-old man with a slowly progressive distal myopathy beginning in early
childhood whose muscle biopsy revealed the typical findings of IBM. That patient
had a brother affected with a similar illness who was not studied. Matsubara and
Tanabe (1982) reported a brother and sister affected by a progressive distal
myopathy during the third decade who also met the biopsy criteria for a diagnosis of
IBM. They characterized this disease as an 'autosomal recessive distal myopathy'.
Fukuhara et al. (1982) described a 39-yr-old man with the clinical picture of
'oculopharyngeal muscular dystrophy' (OMD) that began at the age of 23 yrs with
ptosis and proximal muscle wasting. That patient's son was noted to be clumsy at
2 yrs of age, and developed leg weakness and wasting at the age of 6 yrs. Facial
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weakness with pronounced distal weakness led to muscle biopsy at 9 yrs. Muscle
biopsies in each of these patients showed rimmed vacuoles. Electron microscopy was
reported in the second patient only, and demonstrated cytoplasmic inclusions
associated with 13 to 19 nm filaments. These authors speculated on the relationship
between OMD and distal myopathy and suggested that there might be an
aetiological link between the two disorders. They concluded that 'distal myopathy',
OMD and IBM were variant forms of the same disease. Argov and Yarom (1984)
reported 9 examples of a generalized myopathy sparing the quadriceps in Iranian
Jews beginning in the third or fourth decade. Biopsies were characterized by the
presence of rimmed vacuoles in affected muscles. Abnormal filaments were not
mentioned in the description of electron microscopic findings. Inheritance was felt
to be autosomal recessive. Our finding of typical 15 to 18 nm filamentous inclusions
in the muscle biopsy from an Iranian-Jewish woman with a familial myopathy
beginning during the third decade suggests that this population may indeed suffer
from a form of familial IBM. Detailed neuroimaging studies were not described in
any of these reports of familial IBM. The Iranian-Jewish woman whom we studied
had a normal MRI brain scan, confirming that changes in cerebral white matter are
not characteristic of all familial examples of IBM.

The family that is the subject of the present report differs significantly from each of
these reported examples of'familial IBM'. Our patients were all affected early in life,
and all demonstrated mainly proximal weakness. Because of the absence of female
siblings, as well as the occurrence of this syndrome in only a single sibship, the mode
of inheritance cannot be determined with certainty. The absence of female siblings
makes it impossible to differentiate between autosomal recessive or X-linked recessive
inheritance. The absence of muscle biopsy findings of IBM or of white matter
abnormality in either of the parents argues strongly against the possibility of
dominant transmission, although incomplete penetrance of the trait or a mutation in
either of the parental germ-cell lines cannot be totally eliminated. Maternal
inheritance, described in certain mitochondrial cytopathies (Giles et al., 1980; Egger
and Wilson, 1983; Rosing et al., 1985) cannot be eliminated in view of the marked
phenotypic variability from one generation to the next in those disorders (DiMauro
el al., 1985). There are numerous examples of neurological diseases that apparently
occur in both familial and sporadic forms, such as Creutzfeld-Jakob disease,
Alzheimer's disease, and amyotrophic lateral sclerosis. In each of these diseases
hypotheses of vertical transmission of an infectious agent, genetic susceptibility to an
environmental agent, and similarity of phenotypic expression of different disease
processes have been suggested. Each of these hypotheses could explain the
relationship between familial and sporadic IBM. Evidence that IBM is caused by a
persistent mumps virus infection (Chou, 1986) has not yet been confirmed.

The white matter hypodensity on CT scans, and the high signal intensity from
white matter seen on MRI in these patients appeared as severe in degree as that seen
in cases of leucodystrophy, yet the patients had no symptoms of white matter
dysfunction. A number of myopathies have been shown to be associated with
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abnormal CNS function and/or appearance. It has long been recognized that
Duchenne muscular dystrophy and myotonic dystrophy may be associated with
mild or moderate mental retardation, and with abnormalities of cerebral cortical
architecture (Rosman and Kakulas, 1966). Several reports have emphasized the
association of certain congenital muscular dystrophies with CNS changes (Bernier et
at, 1979;Nogen, 1980; Fukuyama etai, 1981; Egger etal, 1983; Echenneef al., 1986)
which may range from apparently asymptomatic hypodensity of cerebral white
matter on CT scanning to widespread abnormality of cerebral architecture involving
grey and/or white matter. A number of putative mitochondrial cytopathies have also
been associated with CNS white matter abnormalities, for example the Kearns-
Sayre-Shy syndrome of progressive external ophthalmoplegia. The clinical picture
in our family, however, is inconsistent with any of these diagnoses. Nevertheless, the
correlation between severity of white matter change and both clinical and
pathological severity of myopathy in our patients suggests that the white matter
change and the muscle disease may be related to the same pathogenetic factor. We
cannot, however, rule out the possibility that these changes are only related by
genetic linkage; completely coincidental occurrence seems unlikely.

The disease described in this report appears to be unique. The familial occurrence
of a slowly progressive myopathy beginning in early childhood meeting the
pathological criteria for a diagnosis of IBM, associated with a distinctive abnormality
of cerebral white matter, suggests that this is a newly recognized syndrome. This may
indicate either that the clinical spectrum of IBM is wider than originally thought, or
that the pathological changes of IBM are nonspecific and may be found in other
disorders. To put it differently, not all progressive muscle diseases with 15 to 18 nm
filaments necessarily represent IBM. Only the identification of an underlying
biochemical, molecular or immunological defect would allow clarification of the
relationship between the disease occurring in our family and cases of typical IBM.
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