










Retinalpathology in the Kearns-Sayresyndrome

Fig. 11(a),(b) Electron
micrographs ofthe small cells seen
between the lateral cell membranes
ofRPE cells. These cells are
thought to be monocytes. Mo=
monocyte, RPE=retinalpigment
epithelium, J =junctional complex.

nuclear layer was absent in areas, and much of the
retina was gliotic. An essentially similar description
of the retinal morphology was given by Castaigne and
coworkers.5 Horwitz and Roessmann6 reported only
a few rods at the posterior pole, while the rod and
cone layer was absent elsewhere. The findings in
these studies are quite similar to the findings in this
study. In contrast the study of Jager et al.3 reported
no histological abnormality of the retina, and that of
Daroff et al.4 mentions only a degeneration of rods
and cones.
The report of Newell and Polascik7 describes the

light and electron microscopic findings, both trans-
mission and scanning, in the post mortem eyes of a
19-year-old. They reported the presence of enlarged
mitochondria in the RPE (similar to our findings in
this study), the receptor cell inner segments, and the
ciliary body. They also reported the presence of large
macrophages within the subretinal space. As in this
study these cells were reported to contain receptor

cell outer segment debris. However, they also
reported ingestion of receptor cell outer segment
material by the RPE. This was not observed in the
present case. The only other electron microscopic
study is that of Eagle et al.,8 who described the
findings in the eyes of a 52-year-old man. Their
findings differ from those in the present case in some
important respects. The photoreceptor and RPE cell
loss was most marked toward the posterior pole in
their material. In the present study the photoreceptor
and RPE cell loss was most marked in the retinal
periphery, though some loss of photoreceptors and
RPE cells was evident around the optic nerve head.
Eagle et al.8 also reported a patchy depigmentation of
the RPE with some cells containing large granules or
aggregates of pigment granules. They did not report
any mitochondrial abnormalities. In our material the
majority of the RPE cells were devoid of melano-
somes but did contain numerous, often enlarged,
mitochondria. The differences between these two
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studies can be attributed to the age difference and
a more rapid development of the disease, but the
possibility of different pathogenetic processes within
the spectrum of the Kearns-Sayre syndrome must
also be accepted.
Abnormal mitochondria have been reported in

patients with chronic progressive external ophthal-
moplegia.'4 In the study of Mitsumoto et al.'4 the
patients showing ultrastructural mitochondrial
abnormalities all had characteristic ragged red fibres
in biopsies of muscle. These authors found that the
ultrastructural appearance of mitochondria obtained
by muscle biopsy did not correlate with measured
rates of respiratory function in isolated mito-
chondria. However, they did record an inverse
relationship between morphometric mitochondrial
fraction (numbers or area of mitochondria in electron
micrographs) and the respiratory rate of the isolated
mitochondria. These authors'4 suggest the possibility
of mitochondrial proliferation in compensation for
reduced efficiency. It is possible that such a compen-
sating mechanism was operating in the RPE we
studied and was responsible for the large numbers of
mitochondria observed throughout the cell cyto-
plasm. Other authors have shown reductions in cyto-
chrome c oxidase activity, reduced concentrations of
cytochrome aa3, and a decreased ratio of cytochrome
oxidase/succinate cytochrome c reductase and
defects in pyruvate metabolism in patients with
chronic external ophthalmoplegia,'5 16 and defects in
the mitochondrial respiratory chain located at
NADH CoQ reductase and at cytochrome b in
patients with mitochondrial encephalomyopathies.'7
These types of defect would all produce 'inefficient'
mitochondria and again emphasise the possibilities of
pathogenetic variation in the spectrum of the
syndrome. Transmission electron microscopy studies
of other tissues in patients with ophthalmoplegia plus
and Kearns-Sayre syndrome have shown abnormal
mitochondria in the cerebellum,"' ' myocardium,2"
sweat glands,2' and liver.22
The pathogenesis of Kearns-Sayre syndrome in the

outer retina is difficult to establish from a single case.
However, the gradation of damage, severest in the
periphery and moderate at the posterior pole,
probably illustrates the development of the degen-
eration. It could be assumed that the outer retinal
degeneration seen in the later stages (peripheral
retina) may be potentiated by the macrophages
present within the outer retina. This point is of some
interest as, regardless of primary pathology, an

inflammatory process in the outer retina appears to
be exacerbating the degree of outer retinal damage.
This secondary inflammation of the outer retina may
be of considerable consequence in retinitis pig-
mentosa23 and other conditions where the outer

retina is affected, such as uveitis and toxoplasmosis.24
The potential of an autoimmune component is
witnessed by the increasing interest in circulating
anti-s antibodies in a variety of retinal conditions.24
However, the primary cause of the retinal degen-

eration in Kearns-Sayre syndrome remains obscure,
though some speculation is possible. The role of
defective RPE transport systems in the development
of retinal degeneration has been stressed by Bird and
Marshall.25 We can now assume that the RPE is
normally a very metabolically active cell monolayer.
The numerous mitochondria adjacent to the basal
infoldings and the numerous apical microvilli in-
dicate that the RPE has a variety of transport
systems, many of which must be energy dependent.
Therefore any reduction in the cell's energy pro-
ducing capacity will compromise the transport
systems and phagocytosis, which is known to be an
energy dependent phenomenon.26 Therefore it is also
likely to be reduced in an energy deficient RPE cell.
We may then assume that the first stage in the
receptor cell damage is due to an insufficient trans-
port of metabolites via the RPE. The observed
accumulation of photoreceptor debris in the sub-
retinal space is interpreted as a consequence of
impaired phagocytosis. It should be noted that many
of the RPE cells observed in the course of this study
were devoid of phagosomes, though receptor cell
material was often in intimate contact with the apical
surface. Thus the accumulation of photoreceptor
debris in the subretinal space may have provided the
antigen that induced a macrophagic response that
went on to destroy the outer retina.
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