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Fig. 11 Probability graph for death from choroidal
malignant melanoma for cell type.

In order to assist further in the assessment of
individual cases a discriminative analysis was
carried out. Initially this was done in the linear
manner suggested by McLean er al.2 However, it
was felt that cell type could not truly be assessed in
such a manner as it implied that spindle cell tumours
were necessarily of better prognosis than epithelioid
tumours and mixed cell tumours somewhere in
between. To give a more accurate picture the 3 cell
types were assessed in this manner separately.
Certain risk factors, notably pigment, were found
to have a different influence in different cell type
tumours. McLean et al2 felt that this finding in
spindle cell tumours was due to misclassification of
some of these tumours, which were really mixed
cell type masked by pigment. However, if this were
true, any prognostic value of pigmentation would
be weakened in their analysis by the fact that mixed
and spindle cell tumours were being considered
together.

The results shown in Table 2 of the stepwise
discriminant analysis suggest that the most import-
ant predictor for outcome is pigmentation in spindle
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Table 2 Standardised discriminant function coefficients

Variable Spindle Mixed Epithelioid
(767) (75) (28)
LTD -0-227 -0-517 -0-759
Pigmentation -0-369 0-197 -0-155
Reticulin -0-196 — -0-389
AB location 0-236 — —
PB location — — 0-232
Age -0-223 -0-462 —
Sex — -0-389 -0-286
Scleral extension -0-260 — -0-162
Neurovascular channel
extension — -0-261 -0-173
Bruch’s membrane -0-205 -0-215 —
Duration — 0267 0-336
Final Rao’s V 96-34 74-17 103-56
Willis lambda 0631 0-496 0-200
Canonical corr. 0-618 0-710 0-894
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Fig. 12 Probability graph for death from choroidal
malignant melanoma for scleral extension.
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Fig. 13 Probability graph for death from choroidal
malignant melanoma showing age in relation to size.

cell tumours and size in mixed and epithelioid
tumours. It was hoped to be able to use this analysis
for predicting outcome in individual cases, but
results, even in this series, were disappointing with
an accuracy of only 85%. As McLean et al.? have
suggested, one set of data from a retrospective
survey does not necessarily give useful or accurate
answers when applied to another set of data. Also
as this analysis is entirely from enucleated patients,
it is of no use unless this type of treatment is to be
used.

Discussion

It was shown in the thesis® on which this paper is
based how as age increases tumours are more likely
to have a longer history, be larger, more anteriorly
placed, not be spindle celled, be more pigmented
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particularly in females, have a greater degree of
scleral extension, and a ruptured Bruch’s membrane.
However, it was also shown that large tumours
per se are more often anterior, less likely to be
spindle celled, have more pigment and scleral
extension, and have a ruptured Bruch’s membrane.

If the mortality patterns for the various factors
are again reviewed it is obvious, for example, that
as tumours get larger the survival worsens.

One similarity which should also be mentioned
is between the 10-year survival in small enucleated
tumours and those treated conservatively (81:4%
for small tumours, 81-3% for conservatively
treated tumours). This would suggest that enuclea-
tion need have little place in the treatment of such
tumours as a primary procedure while good vision
may be maintained; also that there is no greater
likelihood of tumour spread than if the tumour is
removed completely. As will be seen when the rates
of mortality in other groups are considered in
relation to enucleation, no such comforting picture
may be said to exist in these other cases.

While reviewing the work of Paul et al.® Zimmer-
man et al.® noted certain points in the distribution of
mortality, in relation to treatment by enucleation.
This led these writers to postulate that this type of
treatment might in fact be responsible for the peak
in mortality which they demonstrated to occur 2 to
3 years after enucleation. The validity of this
observation has been called into doubt by Siegel
et al.)® but the data in the present series and those
of Benjamin et all! and Jensen'? show that such a
pattern undoubtedly does exist. In fact as stated
earlier 2 peaks are present.

Zimmerman and McLean? have offered an ex-
planation for the first mortality peak. The presence
of such a peak was supposed to be found in many
malignancies treated by surgery and also by irra-
diation.’ In fact, if one looks closely at Siegel et al.’s
figures, the majority of the tumours which they cite
either have no peak or have their highest mortality
in the first post-treatment year, with death falling
away in later years. Only in melanoma of the skin
and breast carcinoma with regional involvement
of the surgically treated cases and carcinoma of the
cervix treated by irradiation is any similarity of
pattern seen. We are not told whether the irradiation
was administered by local insertion of radioactive
materials in the patients with cervical carcinoma,
which, if this were the case, would necessitate some
local manipulation of the tumour.

The explanation of the second peak was at first
hard to realise. It was possible that immunological
factors were important, such that in those patients
dying in the earlier peak they might be less able to
cope with any outflow of metastatic cells from the
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Table 3 Numbers and percentages of patients dying
in 1st and 2nd 5-year postenucleation periods in each
cell type group, excluding necrotic

Total patients

1st 5 years 2nd 5 years dying
Spindle 46 (554%,) 29 (349%) 83
Mixed 46 (639%) 19 (264%) 72
Epithelioid 19 (79:2%) 3(12:5%) 24

Table 4 Percentage of patients with tumours of each
cell type dying in each year after treatment

Year Total Spindle Mixed Epithelioid
0— 14 2(14:3%) 7 (50-0%) 5(357%)
1— 20 9 (450%) 8 (40-0%) 2(10:0%)
2— 29 11 (379%) 11 (379%) 7(242%)
3— 32 15 (46'9%) 13 (40-6%;) 4(12:5%)
4 17 9 (529%) 7(41:2%) 1(55%)
5— 12 6 (50-0%) 5 (41-66%) 1(833%)
6— 12 4 (33:3%) 7 (58:33%) 0

7— 7 4 (57'1%) 3(429%) 0

8— 8 5(62:5%) 2(250%) 1(12:5%)
9—10 12 8 (65:6%) 2(180%) 1(833%)

tumour at the time of enucleation than those patients
dying in the later peak. In their case any foci of
metastases may well be controlled immunologically
for a time, but eventually this becomes inadequate
and leads to death from the tumour. Another
possibility was that metastases were slower growing,
but this too may be under immunological control.
It might have been shown that the tumours involved
in the late mortality peak were of the predominantly
spindle type and those in the early peak of the
epithelioid or mixed type, and in fact there is a
definite trend for this to occur (Tables 3 and 4).
This suggests that the metastatic deaths occurring
in the second peak tend to be due to slower growing
tumours which may or may not be further immuno-
logically controlled. There is also the possibility here
that metastases are present prior to enucleation and
because of their small size (maybe only a few cells)
remain unsuspected, only growing to sufficient size
to kill the patient either by the first or second peak
in the mortality graph. However, it is strange that
the incidence of pretreatment deaths from metas-
tases is so rare even in the face of a wide variation
in lengths of history. Further, that there should be
2 peaks related to the event of treatment adds
weight to the evidence of tumour handling being
involved as Turnbull e al. suggested4?® in relation
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to carcinoma of the large bowel and Fraunfelder
et al® in relation to experiments on hamster eyes
and pressure measurements during enucleation on
humans.

As can be seen from the death rate curves for
some of the different factors under study, certain
types of tumours, i.e., large, anterior, nonspindle
cell, etc., have marked peaks in comparison with
small, posterior, spindle tumours. This also suggests
that there is no direct relationship for this latter
group to enucleation.

At present such views must still be speculation
until there is a sufficient number of nonenucleated
patients with similar tumours followed up for long
periods, but I feel certain that the evidence which
this paper has added to the idea of enucleation
being a deleterious prognostic factor in certain
tumours should not be overlooked. As suggested by
Zimmerman and McLean,? a pooling of all known
cases not treated by enucleation on a world-wide
basis and a prospective study by many centres are
necessary before a definitive answer to this question
may be achieved.
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