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Fig. 5 Electron micrograph of a malignant melanoma of the choroid, showing a nuclear inclusion in which there
are well preserved mitochondria, premelanosomes, and melanosomes (x 8960).
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melanosomes, microfilaments, ribosomes, rough
endoplasmic reticulum, and annulate lamellae (Fig.
4), and were separated from the nuclear matrix by
a double-layered membrane, the outer aspect of
which consisted of condensed chromatin similar
to that of the inner aspect of the nucleus. The inner
afpect of the membrane was studded with ribosomes
as is the outer aspect of the nuclear envelope.
Eiectron microscopy of a malignant melanoma of
the choroid showed well preserved mitochondria,
premelanosomes, and melanosomes (Fig. 5).

Discussion

Although cytoplasmic intranuclear inclusions similar
to those described in this paper have been reported
previously,7 9-13 to our knowledge this is the first
occasion that they have been described in detail in
malignant melanomas of the iris. We should like to
add that we have also seen very similar inclusions
in malignant melanomas of the ciliary body, choroid,
and conjunctiva.
The intranuclear inclusions found in malignant

melanomas of the iris varied in size, shape, site, and
density of staining. Although we did not carry out
histochemical studies for enzymes, which are
found exclusively in the cytoplasm, electron micro-
scopy showed quite clearly that they were cyto-
plasmic invaginations of the nuclear membrane, so
that in effect they are pseudoinclusions rather than
true inclusions.
The genesis of the nuclear invagination is un-

known. Some authors14 found the inclusions in large
cells which contained much cytoplasm. Leduc and
Wilson5 consider that the invagination develops as
an attempt to maintain the normal ratio of nuclear
surface to nuclear volume, while Sobel et al.15
consider that the majority of inclusions can be
explained by the swollen cytoplasm extruding into
the nucleus. Serber'0 studied the development of
cytoplasmic intranuclear inclusions in the pituitary
gland of experimental animals and found that they
were related to the process of aging and probably
developed due to a deficiency of sex hormones.
Although we do not understand the genesis of

these intranuclear cytoplasmic inclusions, we think
that there may be an increase in the effective nuclear
surface and the associated cytoplasm which leads
to the invagination of the nuclear membrane by the
cytoplasm. The significance of the annulate lamellae
in some inclusions is not clear, but similar structures
in the cytoplasm of normal epithelium have been
identified with active protein synthesis."' It is
tempting to postulate, therefore, that these struc-

tures play a similar role in tumour cells. An active
protein synthesis with consequent increase in
cytoplasmic volume could lead to the cytoplasmic
invagination of the nuclear membrane. Because of
the finding of inclusions of different shape and size
in sections of the same tumour, it is reasonable to
conclude that there is a continuous process produc-
ing the inclusions.

It is interesting that 40 of our patients were
females, for the prognosis from metastases of
malignant melanoma of the iris is better in females.'7
Is it possible, therefore, that these inclusions could
be a pointer to a better prognosis in iris melanomas?
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