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Table 6 Cox proportional hazards summary for time until =6/120 for the 400 patients
with pre-treatment visual acuity of >6/120

All cases Helium ion 1-125 plaque
Variable (n=400) (n=186) m=214)
Ultrasound height (mm) 1-34* 1:32 1-43
1-23-1-45¢% 1-18-1-47 1-25-1-64
7-00% 5-01 5:20
Patient age (years) 1-02 1-02 1-02
1-01-1-03 1-00-1-03 1-00-1-04
. 3-19 2:08 2:40
Minimum to nerve or fovea (mm) 0-75 0-71 0-80
0-66-0-85 0:59-0-87 0-67-0-96
—4-40 —3-41 -2:36
Minimum to nerve or fovea (mm?) 1-02 1-01 1-02
1-01-1-02 1-00-1-03 1:00-1-03
2-89 1-51 2:17
Ciliary body involvement 1-84 256 1-17
(1 if Yes, 0 if No) 0-98-3-46 1-17-5-57 0-38-3-59
1-91 2:36 0-28
Visual acuity at treatment (Log,) 0-77 0-84 0-71
0:66—0-89 0-68-1-04 0-56-0-90
—3-40 —1-64 -2-77
Degree of retinal detachment (0 to 5) 1-01 1-05 1-03
0-89-1-16 0-88-1-25 0-83-1-28
0-19 0-50 0-27
Treatment type (1 if 1251, 0 if He) 1-01
0-74-1-37
0-04
LR Stat§ (dof) 120 70-1 58-5
8 7 7

*Cox model relative risk per unit

scale change. 1Ninety five per cent confidence interval for

relative risk. }Z statistic, absolute values of statistic greater than 1-7, 2-3, and 3-1 (2-0, 26, and
3-3) are equivalent to one sided (two sided) p values of less than 0-05, 0-01, and 0-001
respectively. §Likelihood ratio statistic, asymptotically x? distributed (degrees of freedom).

differences of covariate effects within individ-
ual treatments were evident. Although these
differences did not reach statistical significance
(reflective of the lower power to detect treat-
ment interactions), they were consistent across
all analyses. Larger posterior and anterior loca-
tion effects were present with helium ion irra-
diation. This may reflect the larger doses to the
nerve and fovea with the greater marginal
doses of this treatment. More rapid visual
losses in anterior tumours may be related to
the higher doses and greater inclusion of ante-
rior segment structures in the irradiation port.
The increased risk of neovascular glaucoma
with helium ion irradiation suggests this effect
although we have noted that visual loss almost
always precedes the onset of detectable rubeo-
sis and glaucoma. Larger tumour size effects
were present with brachytherapy. This may
reflect the increased overall radiation area with
plaques. The longer term visual acuity out-
comes suggest that late onset visual loss may be
greater with brachytherapy than with helium
irradiation although further follow up will be
needed to better address this issue.

In this study the overall actuarial rate of
metastases was 6-4% at 3 years and 13:3% at 5
years. Our data, along with previous analysis,
show similar survival with irradiation or enucle-
ation. This issue may be better addressed by the
COMS outcomes, although the significantly
higher tumour control problems with plaque
therapy than with helium ion therapy may com-
plicate the conclusions.!! In this study 27
tumours had local radiation failures. Twenty of
these were following 1251 brachytherapy and
seven were following helium ion irradiation.
Nine patients developed detectable metastases
after the local recurrence.

We have delineated a subgroup with high
probability of visual retention. In this patient
group it appears to us that retention of the eye
is useful and can often be accomplished with
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Figure 5 Kaplan-Meier survival estimates for time until
<6/120 for 400 patients with pre-treatment visual acuity of
>6/120 stratified by (A) pre-treatment ultrasound tumour
height; (B) pre-trearment tumour location with respect to
the nerve, fovea and ciliary body; (C) Cox model estimated
relative risk.

retention of good visual function. We also
delineated another subgroup with low proba-
bility of retaining useful visual function. For
this group the benefit of eye retention and
cosmesis versus the need for clinical follow up
and the incidence of radiation complications or
failures need to be considered.

Several issues are not.addressed by this
study. While we attempted to match our
patients to those in another study, differences
in patient populations that we could not
anticipate may have had an effect on our
results. We included some patients who did
not meet non-ocular COMS criteria since we
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Table 7 The 5 year metastatic rates for each stratum and
overall

Stratum No 5 Year metastatic rate (SE)
Good (PI<1-85) 136 6-4% (2-5%)
Medium (1-85<PI<2-5) 137 9:3% (3-:0%)
Poor (PI>2-5) 136  23:0% (3:7%)
Overall 426  13-3% (1-9%)

PI=prognostic indicator.
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Figure 6 Kaplan-Meier survival estimates for time until
metastatic detection for 409 patients with pre-treatment
visual acuity of =6/120 stratified by Cox model estimated
relative risk.

were unsure how to determine which patients
had compromised non-tumour related sur-
vival. COMS employed these exclusions as the
primary endpoint for its trial was patient death
and not tumour related death. It is doubtful
that these non-ocular exclusions would affect
our results. Since we have routinely treated
tumours contiguous to the optic nerve with
radiation, we doubt whether our visual result
data were biased in favour of either brachy-
therapy or charged particle radiation.
Similarly, we are following more than 400
indeterminant pigmented choroidal tumours
that probably would have been treated in some
centres.?* Since these tumours are relatively
small, it is likely that if they were treated by us,
our visual results would have been even better.
Two recent studies have assessed visual perfor-
mance of patients who were treated with either
enucleation or radiation. In both studies the
majority of patients did well after either
therapy; however, probably because of age,
only about two thirds were working at the time
of treatment.2526 It is uncertain, therefore,
what level of retained bilateral visual acuity in a
normal working individual confers a definite
advantage compared with an enucleated
patient.

Supported in part by Research to Prevent Blindness and That
Man May See.
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