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Retinal abnormalities in ophthalmoplegic lipidosis

Despite 4 hours having elapsed between death and
fixation the preservation of retinal architecture at the
light microscopic level was good and the relatively
few post-mortem changes could be easily identified.
These were: a general retinal detachment, peri-
nuclear vacuolation of the inner nuclear layer, the
ganglion cell layer, and to a lesser extent the outer
nuclear layer, nonspecific vacuolation of the 2 plexi-
form layers, and a gross swelling of the inner connect-
ing fibres of the photoreceptor cells in the fibre layer
of Henle in the macula (Fig. 3).

The only significant finding at this level of magnifi-
cation was a reduced number of ganglion cell nuclei,
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Fig.4 Above: Electron
micrograph of the cytoplasm

of a ganglion cell showing
polymorphous electron-dense
lamellated bodies (closed arrows)
of similar dimensions to
mitochondria (open arrows).

The bar marker is 2 um.

Below: Electron micrograph of the
inner limiting membrane (M) and
innermost portions of Miiller’s
fibres (F) in the retina of patient A.
Electron dense ‘lipo-pigment-like’
inclusions are seen (arrowed). The
bar marker is 1 um.

and this was particularly apparent in the macula,
where they rarely exceeded 2 layers (Fig. 3b).

During electron microscopic analysis the normality
of the outer retinal layers was confirmed, with retinal
pigment epithelium, photoreceptor cells, and inter-
mediary neurones showing no changes other than
those induced by post-mortem delay.

In the innermost retinal layers 2 specific morpho-
logical anomalies were observed, one in neurones and
the other in glia. The former was found in the cyto-
plasm of a high proportion of retinal ganglion cells
and consisted of polymorphous electron-dense mem-
branous lamellated bodies (Fig. 4a) of a similar size
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and morphology to those previously described in
appendiceal neurones'? of previous cases. These
inclusions were most concentrated in the perinuclear
portion of the ganglion cells and few were seen in the
nerve fibre layer. In all affected cells the endoplasmic
reticulum seemed reduced, but the mitochondria
appeared normal.

The glial inclusions were seen in the innermost
expansions of Miiller’s fibres adjacent to the inner
limiting membrane. These bodies were extremely
electron-dense, ovoid in shape, and had a size similar
to mitochondria (Fig. 4b). Microscopically they
appeared similar to the lipofuscin inclusions found in
the retinal pigment epithelium of the elderly.

Discussion

These cases are interesting since they broaden the
clinician’s ability to diagnose a disorder which is be-
coming increasingly frequently recognised. Ophthal-
moplegic lipidosis is, second only to Batten’s disease,
the most commonly diagnosed neurolipidosis seen
at the Hospital for Sick Children, Great Ormond
Street.'°

The appearance of a ‘milky’ retina in the younger
sib was associated with the presence of numerous
multilamellated bodies in the retinal ganglion cells
and with electron-dense inclusions in Miiller’s fibres.
The older sib did not have a similar retinal appear-
ance, since there was gross retinal atrophy with loss of
the ganglion cells that were opacified by the stored
material in the younger sib.

Although the appearances in case 1 were those of
opacification of the inner layers of the retina, the
condition could not be confused with the cherry-red
spot seen in clinical Tay-Sachs disease, acute neuro-
nopathic Niemann-Pick disease, Gml type 1 ganglio-
sidosis, and the cherry-red-spot-myoclonus syndrome
(sialidosis), or more rarely, in infantile Gaucher’s
disease and metachromatic leucodystrophy. The
changes seen were more diffuse, being present for 2
or 3 disc diameters away from the macular area,
although the opacification was densest at the posterior
pole, except the foveal area, which lacks the ganglion
cells in which most of the abnormal material was
found.

The normality of both the photoreceptor cells and
the retinal pigment epithelium in patient A is perhaps
a surprising finding given the high metabolic demand
of the outer retina'® and the enormous requirements
inherent in the continuous membranogenesis in the
photoreceptor outer segments. In many metabolic
diseases mild perturbations in a variety of different
types of chemical systems involved in the homoeo-
static relationship between the photoreceptor cells
and the retinal pigment epithelium lead to photo-
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receptor abnormalities or loss. In lipid disorders it is
particularly apparent. For example, the visual cell
degeneration of the Bassen-Kornzweig syndrome is
thought to ensue from a derangement in the renewal
of lipids in disc membranes;'* and the build up of lipid
deposits in the pigment epithelium in Refsum’s
syndrome'* may be due either to a failure in the
transepithelial transport of fatty acids or to an in-
ability completely to degrade phagosomal particles of
rod outer segments with abnormal lipid components.
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