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Abstract
Background/Aims: Patients with choroidal melanoma can 
develop psychological morbidity because of visual disability, 
pain, facial deformity, and fears of metastatic disease. The 
aim of this study was to report on the prevalence of symp-
toms, moods, and well-being after radiotherapy or enucle-
ation for choroidal melanoma and how these outcomes 
changed over time. Methods: Participants were mailed ques-
tionnaires approximately 6 months following treatment, 
then annually on every anniversary of their treatment. Re-
sults: Soon after enucleation, patients experienced visual dif-
ficulties because of loss of stereopsis and visual field and 
were concerned about their appearance and about meta-
static disease. After radiotherapy, patients were more con-
cerned about local tumor recurrence and more troubled by 
diplopia and headache. Over time, visual difficulties dimin-
ished after enucleation but increased in patients who had 
received radiotherapy, with concerns about metastasis, loss 
of health, and tumor recurrence diminishing in both groups. 

Anxiety tended to diminish whereas depression increased, 
especially after enucleation. Emotional well-being improved 
after both kinds of treatment, whereas functional and physi-
cal well-being diminished after enucleation but improved af-
ter radiotherapy. Self-reported quality of life diminished 
equally with both kinds of treatment. Conclusion: The find-
ings of this study should help physicians understand what 
patients tend to feel after treatment for choroidal melanoma.

© 2019 S. Karger AG, Basel

Patients with choroidal melanoma can develop visual 
disability, pain, facial deformity, and metastatic disease. 
These problems or the threat of such outcomes can cause 
anxiety, depression, and loss of well-being.

Physicians and other healthcare providers need to 
know of the psychological difficulties that patients might 
develop so as to be able to prevent and treat such prob-
lems. Such awareness is also useful when helping patients 
select treatment.

For many years, enucleation was the standard treatment 
for choroidal melanoma. When the Collaborative Ocular 
Melanoma Study concluded that radiotherapy was as effec-
tive at “prolonging life,” it became standard practice to con-
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serve the eye whenever possible, in the hope of preserving 
quality of life (QoL) [1].

Several studies have compared enucleation with radio-
therapy with respect to QoL, with conflicting results [1–5]. 
In a previous study, we concluded that although QoL is 
worse after enucleation, this is mostly because of factors 
predisposing to delayed presentation and the need for enu-
cleation, rather than the treatment itself [6]. Patients who 
underwent enucleation tended to be older, with a more ad-
vanced tumor, a higher risk of metastasis, unrelated illness 
and other problems, which contributed to loss of well-be-
ing. In fact, of those reporting poor QoL, only 20% indi-
cated that this was caused by their ocular condition [6].

In our previous study, many patients completed sev-
eral questionnaires over several years; however, we ana-
lyzed only the first questionnaire submitted, without tak-
ing time into account [6]. This may have biased the re-
sults, because enucleated patients had a shorter follow-up 
than those who had received radiotherapy.

In this study, we analyzed all submitted questionnaires 
to report how symptoms, moods, and well-being changed 
over time after radiotherapy or enucleation for choroidal 
melanoma.

Patients and Methods

Our methods have been described in detail [6]. Briefly, the 
study sample comprised a consecutive series of patients who re-
sided in England or Wales, who were treated for choroidal mela-
noma at the Liverpool Ocular Oncology Centre (LOOC) between 
January 1993 and December 2013, and who consented to partici-
pate in this study. Melanomas were diagnosed according to gener-
ally accepted clinical features or by biopsy.

Treatment was selected according to ocular findings and the 
patient’s needs and fears. Survival prognostication was based on 
clinical, histologic, and genetic predictors, using an online tool de-
veloped at LOOC [7]. Patients received an audio-recording of their 
consultation to remember what was said, in addition to printed 
and online information [8]. Psychological support was provided 
by specialist nurses and by a full-time health psychologist working 
exclusively for LOOC.

Participants were mailed questionnaires approximately 6 
months following treatment, then annually on every anniversary 
of their treatment.

Patient-reported outcomes were measured using the European 
Organization for Research and Treatment of Cancer (EORTC) 
QLQ-OPT30 instrument [6, 9]. This comprises 27 questions each 
measuring the extent of a symptom during the previous week, 
which was scored from 1 to 4 as “not at all,” “a little,” “quite a bit,” 
and “very much.” The instrument has 7 questions assessing dis-
comfort, 13 assessing visual difficulties, and 6 assessing worries 
about appearance and health (see Table 3a). The first author de-
vised additional questions asking patients to rate their QoL and 
overall general health from 1 to 7, with higher values indicating 

better outcomes. Patients were also asked to score from 1 to 7 the 
extent to which their QoL and general health were affected by their 
ocular condition, with higher scores indicating that these were 
more strongly affected by their ocular disease [6]. Anxiety and de-
pression were measured using the Hospital Anxiety & Depression 
Scale (HADS), which poses 7 questions assessing anxiety symptoms 
and 7 questions assessing depressive symptoms [10]. Each item is 
rated on a scale of 0–3. Scores from 0 to 7, 8 to 10, and 11 to 21 are 
considered to indicate “normal,” “borderline,” and “abnormal/se-
vere” levels of anxiety or depression, respectively. Physical, func-
tional, emotional, and social well-being were measured using the 
Functional Assessment of Cancer Therapy scale (FACT-G) [11, 
12]. Each symptom was scored as “not at all,” “a little bit,” “some-
what,” “quite a bit,” and “very much.” Higher scores indicate better 
well-being. Mean scores for each of these four aspects of QoL have 
been published for the adult general and cancer populations in the 
United States, with scores exceeding 0.5 standard deviation below 
the mean for each subscale indicating low well-being in that spe-
cific domain [13]. We emphasize that higher scores indicate worse 
outcomes with the EORTC and HADS instruments but better out-
comes with the FACT-G instrument and self-reported QoL.

Clinical and QoL data were computerized prospectively using a 
registry (Revelation Software, Westwood, NJ, USA), customized for 
LOOC by Sprezzatura (Sprezzatura Ltd, London, UK). Statistical 
analyses were performed with Stata/IC 14.1 (StataCorp, Texas, USA) 
and IBM SPSS Statistics, Version 22 (IBM Corp, New York, NY, 
USA). Between-group differences for categorical variables were ex-
amined with the Pearson χ2 test of independence, and with ordinal 
logistic regression for ordinal categorical data. Continuous variables 
were analyzed with the two-sample t test with unequal variance, us-
ing the bootstrap (with 1,000 replications) for skewed variables.

Multilevel linear regression models were used to test linear 
change across time for anxiety, depression, self-reported QoL, and 
FACT-G scores. When patients completed more than one ques-
tionnaire in a time period, only the first questionnaire during that 
period was employed in the analyses. For non-normal distribu-
tions of outcome measures, we used the nonparametric bootstrap 
to obtain nonparametric, bias-corrected, bootstrapped, confi-
dence intervals using 1,000 repetitions.

Results

Demographics
The cohort consisted of 442 enucleated patients and 

1,154 patients who had received radiotherapy, which 
consisted of ruthenium plaque brachytherapy in 730 pa-
tients and proton beam radiotherapy in 424 (Table 1). 
Compared to those who had radiotherapy, enucleated pa-
tients were older, male, with poorer visual acuity in the 
affected eye, and with a larger, more anterior tumor, 
which had a higher prevalence of extraocular spread, ep-
ithelioid cells and chromosome 3 loss. Statistical analysis 
was performed on data from 1,615 questionnaires com-
pleted by enucleated patients and 4,619 questionnaires 
from patients who had received radiotherapy (Table 2).



Damato et al.Ocul Oncol Pathol 2019;5:402–411404
DOI: 10.1159/000496927

Table 1. Comparison between irradiated and enucleated patients
a Categorical variables

Variable n Enucleation, n (%) Radiotherapy, n (%) Statistics

Sex
Female 771 188 (42.5) 583 (50.5) χ2 = 8.16, p = 0.004
Male 825 254 (57.5) 571 (49.5)

Tumor-affected eye
Left 790 228 (51.6) 562 (48.7) χ2 = 1.063, p = 0.303
Right 806 214 (48.4) 592 (51.3)

Visual acuity 
20/15–20/40 1,106 171 (38.7) 935 (81) χ2 = 292.65, p < 0.001
20/60–20/200 322 148 (33.5) 174 (15.1)
20/400 – count fingers 92 56 (12.7) 36 (3.1)
Hand motions – no light perception 76 67 (15.2) 9 (0.8)

Anterior tumor margin
Post-equatorial choroid 595 102 (23.1) 493 (42.8) χ2 = 101.25, p < 0.001
Pre-equatorial choroid 645 170 (38.6) 475 (41.2)
Ciliary body 271 120 (27.2) 151 (13.1)
Anterior chamber 83 49 (11.1) 34 (3)

Posterior tumor margin
Pre-equatorial uvea 200 41 (9.3) 159 (13.8) χ2 = 57.16, p < 0.001
Post-equatorial uvea 689 169 (38.2) 520 (45.1)
1–2 disc diameters from disc/fovea 187 28 (6.3) 159 (13.8)
<1 disc diameters from disc/fovea 309 70 (15.8) 239 (20.7)
Involving disc 211 134 (30.3) 77 (6.7)

Coronal tumor location
Nasal 582 225 (50.9) 357 (30.9) χ2 = 68.38, p < 0.001
Midline 318 92 (20.8) 226 (19.6)
Temporal 696 125 (28.3) 571 (49.5)

Sagittal tumor location
Superior 572 143 (32.4) 114 (25.8) χ2 = 2.26, p = 0.133
Horizontal 386 114 (25.8) 272 (23.6)
Inferior 638 185 (41.9) 453 (39.3)

Extraocular tumor spread
No 1,520 379 (85.8) 1,141 (98.9) χ2 = 121.4302, p < 0.001
Yes 76 63 (14.3) 13 (1.1)

Epithelioid cytomorphology
No 371 165 (37.6) 206 (58.5) χ2 = 34.3876, p < 0.001
Yes 420 274 (62.4) 146 (41.5)

Chromosome 3 status
Disomy 3 322 169 (43.4) 153 (59.8) χ2 = 16.4505, p < 0.001
Monosomy 3 323 220 (56.6) 103 (40.2)

b Continuous variables

Variable Enucleation Radiotherapy Difference Statistics

n Mn Med SD n Mn Med SD Mn SD 95% CI

lower upper

Age, years 442 0.56 64.63 11.78 1,154 60.99 61.54 13.04 3.33 0.68 1.99 4.66 t(877.913) = 4.898; p < 0.001
Basal tumor diameter, mm 439 15.08 15.30 3.33 1,150 10.99 10.80 2.99 4.08 0.18 3.73 4.44 t(724.294) = 22.481; p < 0.001
Tumor thickness, mm 440 7.74 7.90 3.46 1,154 3.31 2.80 1.89 4.42 0.18 4.07 4.79 Bias-corrected bootstrap
Follow-up, months 442 61.09 37.91 51.95 1154 76.61 60.04 60.56 –15.52 3.05 –21.50 –9.54 t(923.834) = –5.094; p < 0.001

Mn, mean; Med, median; SD, standard deviation; SE, standard error; CI, confidence interval.
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Baseline Data
Data from the EORTC QLQ-OPT-30 questionnaires 

indicated that the most troublesome difficulties after enu-
cleation were: worries about metastasis (mean, 2.690), 
losing the eye (2.457), and future health (mean, 2.410); 
difficulty judging distance (mean, 2.291), walking in 
crowds (mean, 2.192), and seeing steps (mean, 2.143) 
(Table 3a; Fig. 1, 2).

Compared to enucleated patients, those who had re-
ceived radiotherapy were more likely to report: fears of lo-
cal tumor recurrence (obs. coeff., 0.291); headache (obs. 
coeff., 0.106); and diplopia when looking to side (obs. co-
eff., 0.368); and less likely to experience: worries about me-
tastasis (obs. coeff., –0.164); loss of future health (obs. co-
eff., –0.113); visual difficulties, such as walking in crowds 
(obs. coeff., –0.848), pouring drinks (obs. coeff., –0.758); 
and ocular discomforts, such as ocular discharge (obs. co-
eff., –0.665); and worries about appearance (obs. coeff., 
–0.387). Data from the HADS and FACT-G questionnaires 
indicated that patients who had radiotherapy were less 
likely to suffer from depression (obs. coeff. –0.408) and loss 
of emotional well-being (obs. coeff., 0.518). 

Change over Time
After enucleation, EORTC QLQ-OPT30 data indicat-

ed that the following outcomes decreased in a linear fash-
ion over time: concerns about local tumor recurrence 
(obs. coeff., –0.111), loss of future health (obs. coeff., 
–0.0115), metastatic disease (obs. coeff., –0.141), and ap-
pearance (obs. coeff., –0.058); difficulty walking in crowds 
(obs. coeff., –0.018) and pouring drinks (obs. coeff., 
–0.025); discomfort from watering (obs. coeff., 0.026) and 
a foreign body sensation (obs. coeff., –0.035). HADS and 
FACT-G data indicated that anxiety diminished (obs. co-
eff., –0.189) and emotional well-being improved (obs. co-
eff., 0.181) (Table 3b). Conversely, functional well-being 
(obs. coeff., –0.177) and physical well-being (obs. coeff., 
–0.102); and self-reported QoL (obs. coeff., –0.029) de-
clined, whereas depression increased (obs. coeff., 0.05).

Several changes over time showed quadratic trends, 
mostly worsening significantly after an initial improve-
ment. These include: grittiness (obs. coeff., linear: –0.035; 
quadrantic: 0.003); visual field loss (obs. coeff., linear: 
–0.138; quadratic: –0.011); and worries about appearance 
(obs. coeff., linear: -0.058; quadratic: 0.005), local recur-
rence (obs. coeff., linear: –0.111; quadratic: 0.006), losing 
eye (obs. coeff., linear: –0.126; quadratic: 0.007), future 
health (obs. coeff., linear: –0.115; quadratic: 0.007), and 
metastasis (obs. coeff., linear: –0.141; quadratic: 0.008). 
There was also a late increase in anxiety (obs. coeff., lin-

ear: –0.189; quadratic: 0.013) with loss of emotional well-
being (obs. coeff., linear: –0.181; quadratic: –0.011). These 
appear as curved lines in Figures 1, 2.

Differences in outcomes between the two kinds of 
treatment diminished with respect to visual difficulties 
such as walking in crowds (obs. coeff., 0.101) and pouring 
drinks (obs. coeff., 0.043), because of improvement fol-
lowing enucleation and deterioration after radiotherapy. 
The overall FACT-G scores diverged (obs. coeff., 0.450) 
as functional (obs. coeff., 0.181) and physical (obs. coeff., 
0.090) well-being diminished after enucleation but im-
proved after radiotherapy. Visual field loss, diplopia look-
ing to side and worries about appearance showed a variety 
of combinations of linear and quadratic trends (Fig. 1, 2). 

Table 2. Number of questionnaires completed per patient and per 
follow-up time after enucleation or radiotherapy 

a Questionnaires completed per patient 

Questionnaires Treatment Total

enucleation radiotherapy

1 426 1,112 1,538
2 350 968 1,318
3 255 766 1,021
4 199 608 807
5 142 452 594
6 106 315 421
7 83 227 310
8 39 132 171
9 15 39 54

Total 1,615 4,619 6,234

b Questionnaires completed per follow-up time period 

Follow-up Treatment Total

enucleation radiotherapy

0.5 years 185 422 607
1 year 236 516 752
2 years 196 469 665
3 years 155 404 559
4 years 128 376 504
5 years 112 342 454
6 years 108 300 408
7–8 years 192 553 745
9–10 years 136 417 553

>10 years 167 820 987

Total 1,615 4,619 6,234
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Discussion

Main Findings
Soon after enucleation, patients experienced visual 

difficulties because of loss of stereopsis and visual field 

and were concerned about their appearance and about 
metastatic disease. After radiotherapy, patients were 
more concerned about local tumor recurrence and more 
troubled by diplopia and headache. Over time, visual dif-
ficulties diminished after enucleation but increased in pa-

Table 3. Baseline patient-reported outcome measures, moods and QoL, and trends

a Baseline patient-reported outcome measures, moods, and QoL

Item Responses, n Mean baseline enucleation value Baseline difference between 
therapies 

enucleation radiotherapy OC bias-corrected CI OC bias-corrected CI

Discomforts
Ocular 1,550 4534 1.610 1.544 1.671 0.059 –0.010 0.131
Headache 1,552 4535 1.436 1.371 1.514 0.106 0.021 0.177
Grittiness 1,554 4547 1.825 1.755 1.912 –0.090 –0.169 –0.011
Dryness 1,558 4525 1.516 1.448 1.589 0.050 –0.026 0.129
Watering 1,547 4537 1.865 1.779 1.948 –0.435 –0.531 –0.327
Discharge 1,546 4529 1.860 1.789 1.927 –0.665 –0.733 –0.593
Itching 1,557 4522 1.725 1.658 1.792 –0.120 –0.190 –0.047

Difficulties
Activity 1,583 4,567 1.857 1.766 1.940 –0.376 –0.461 –0.281
Reading 1,583 4,579 1.740 1.663 1.827 0.054 –0.037 0.146
Peripheral vision 1,479 4,477 2.033 1.882 2.175 –0.119 –0.289 0.048
Walking in crowds 1,585 4,539 2.192 2.108 2.286 –0.848 –0.956 –0.752
Diplopia looking ahead 1,506 4,495 1.164 1.125 1.209 0.154 0.099 0.202
Diplopia looking to side 1,502 4,492 1.154 1.099 1.228 0.368 0.269 0.457
Interocular competition 1,452 4,477 1.376 1.308 1.443 0.023 –0.045 0.095
Daytime driving 1,002 3,267 1.363 1.295 1.434 –0.057 –0.135 0.013
Night-time driving 986 3,252 1.962 1.859 2.071 –0.248 –0.358 –0.130
Judging distance 1,573 4,545 2.251 2.161 2.342 –0.708 –0.805 –0.606
Pouring drinks 1,584 4,569 1.984 1.903 2.065 –0.758 –0.853 –0.673
Seeing steps 1,586 4,560 2.143 2.048 2.230 –0.683 –0.788 –0.584
Uneven ground 1,581 4,556 2.161 2.068 2.253 –0.636 –0.739 –0.535

Worries
Appearance 1,592 4,560 1.620 1.537 1.724 –0.387 –0.491 –0.287
Cosmetic result of surgery 1,575 4,408 1.308 1.252 1.366 –0.199 –0.255 –0.141
Local recurrence 1,478 4,536 1.997 1.896 2.095 0.291 0.195 0.393
Losing eye 1,323 4,426 2.457 2.342 2.580 –0.297 –0.422 –0.170
Future health 1,557 4,546 2.410 2.314 2.503 –0.113 –0.208 –0.015
Metastasis 1,544 4,531 2.690 2.590 2.786 –0.164 –0.273 –0.063

Moods
Anxiety 1,526 4,448 5.465 5.063 5.934 –0.046 –0.508 0.347
Depression 1,540 4,458 3.673 3.349 3.988 –0.408 –0.774 –0.041

Well-being
Functional 1,585 4,546 21.493 20.791 22.146 0.072 –0.717 0.831
Physical 1,573 4,541 25.097 24.648 25.539 –0.071 –0.519 0.454
Emotional 1,573 4,523 18.509 18.027 18.896 0.518 0.083 0.995
Social 1,563 4,485 23.148 22.603 23.645 –0.210 –0.762 0.367
Overall 1,527 4,407 87.169 85.528 88.849 –0.361 –2.283 1.373
Self-reported QoL 1,604 4,599 5.434 5.303 5.546 0.046 –0.086 0.186

CI, confidence interval; OC, observed coefficient (syn: regression coefficient); QoL, quality of life. Significant differences in bold. When reporting baseline 
differences in discomforts, difficulties, worries, and moods between therapies, positive OC values indicate worse symptoms after radiotherapy and negative 
scores indicate worse symptoms after enucleation; however, with well-being and self-reported QoL, positive scores indicate better outcomes after radiotherapy.
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b Trends in patient-reported outcome measures, moods, and QoL

Item Responses, n Linear trend after 
enucleation

Quadratic trend after 
enucleation

Linear difference in 
trends between therapies

Quadratic difference  
in trends between 
therapies 

enuclea-
tion

radio-
therapy

OCa bias-corrected 
CI

OCa bias-corrected 
CI

OCb bias-corrected CI OCb bias-corrected 
CI

Discomforts
Ocular 1,550 4,534 –0.007 –0.016 0.003
Headache 1,552 4,535 –0.015 –0.022 –0.006
Grittiness 1,554 4,547 –0.035 –0.062 –0.006 0.003 0.000 0.006
Dryness 1,558 4,525 0.006 –0.004 0.017
Watering 1,547 4,537 –0.026 –0.043 –0.009 0.026 0.005 0.043
Discharge 1,546 4,529 –0.003 –0.011 0.005
Itching 1,557 4,522 0.001 –0.008 0.010

Difficulties
Activity 1,583 4,567 –0.005 –0.015 0.004
Reading 1,583 4,579 –0.008 –0.018 0.003
Peripheral vision 1,479 4,477 –0.138 –0.198 –0.068 0.011 0.005 0.017 0.101 0.031 0.171 –0.010 –0.016 –0.003
Walking in crowds 1,585 4,539 –0.018 –0.037 –0.003 0.039 0.021 0.058
Diplopia looking ahead 1,506 4,495 –0.007 –0.015 0.001
Diplopia looking to side 1,502 4,492 0.001 –0.030 0.030 0.000 –0.003 0.002 –0.082 –0.122 –0.039 0.007 0.003 0.011
Interocular competition 1,452 4,477 –0.007 –0.016 0.002
Daytime driving 1,002 3,267 –0.011 –0.019 –0.004
Night-time driving 986 3,252 0.000 –0.011 0.014
Judging distance 1,573 4,545 –0.010 –0.026 0.008 0.022 0.004 0.040
Pouring drinks 1,584 4,569 –0.025 –0.041 –0.009 0.043 0.025 0.061
Seeing steps 1,586 4,560 –0.005 –0.021 0.011 0.030 0.012 0.048
Uneven ground 1,581 4,556 0.000 –0.015 0.018 0.028 0.010 0.046

Worries
Appearance 1,592 4,560 –0.058 –0.097 –0.020 0.005 0.001 0.009 0.047 0.002 0.090 –0.004 –0.008 0.001
Cosmetic result of surgery 1,575 4,408 0.003 –0.004 0.010
Local recurrence 1,478 4,536 –0.111 –0.143 –0.080 0.006 0.004 0.009
Losing eye 1,323 4,426 –0.126 –0.161 –0.089 0.007 0.004 0.011
Future health 1,557 4,546 –0.115 –0.147 –0.091 0.007 0.005 0.010
Metastasis 1,544 4,531 –0.141 –0.174 –0.109 0.008 0.005 0.011

Moods
Anxiety 1,526 4,448 –0.189 –0.306 –0.076 0.013 0.002 0.024
Depression 1,540 4,458 0.057 0.016 0.097

Well-being
Functional 1,585 4,546 –0.177 –0.330 –0.040 0.181 0.028 0.328
Physical 1,573 4,541 –0.102 –0.191 –0.027 0.090 0.000 0.175
Emotional 1,573 4,523 0.181 0.065 0.314 –0.011 –0.024 –0.001
Social 1,563 4,485 –0.005 –0.082 0.071
Overall 1,527 4,407 –0.312 –0.594 –0.013 0.450 0.086 0.760
Self-reported QoL 1,604 4,599 –0.029 –0.047 –0.010

CI, confidence interval; OC, observed coefficient; QoL, quality of life. Significant differences are in bold. a Observed coefficient represents the approxi-
mate change over a time period, with negative values indicating diminishing scores. b Observed coefficient represents the difference between the two groups, 
for an approximate change over a time period with positive values indicating converging trends. With discomforts, difficulties, worries, and moods, higher 
values indicate worse outcomes, whereas with well-being and self-reported quality of life, higher values indicate better outcomes.

Table 3 (continued)
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tients who had received radiotherapy, with concerns 
about metastasis, loss of health and tumor recurrence di-
minishing in both groups. Anxiety tended to diminish 
whereas depression increased, especially after enucle-
ation. Emotional well-being improved after both kinds of 
treatment, whereas functional and physical well-being di-
minished after enucleation but improved after radiother-
apy. Self-reported QoL diminished equally with both 
kinds of treatment.

Results
We hypothesize that visual function improved after 

enucleation because patients adjusted to loss of visual 
field and stereopsis. It is likely that visual difficulties after 
radiotherapy increased as radiation-induced ocular mor-
bidity developed. Some patients reported diplopia after 
enucleation, possibly because they confused this with 
blurred vision or astigmatism.

Enucleated patients were more worried about metas-
tasis; this is probably because they tended to have more 
advanced and more lethal tumors than those who had 
received radiotherapy. Understandably, patients who had 
radiotherapy were more concerned about the possibility 
of local tumor recurrence than those who had the eye re-
moved. There were a few enucleated patients who report-
ed concerns about local recurrence even though this com-
plication is extremely rare. These fears diminished over 
time in all patients, and this may explain why emotional 
well-being improved and why anxiety diminished.

We found that over time there was a decline in self-
reported QoL, which occurred in both treatment groups. 
In our previous study, multivariate analysis showed self-
reported QoL to be associated with social support, em-
ployment status and self-reported general health but not 
treatment [6].

Higher levels of depression were found after enucleation, 
compared to radiotherapy. Multivariable analyses in our 
previous study showed that depression was not associated 
with type of treatment but was associated with unemploy-
ment, which was more common in enucleated patients [6].

We have compared our results with those of previous 
studies in our previous report [6]. To our knowledge, only 
two had a cohort of more than 100 patients. The first in-
vestigation, the Collaborative Ocular Melanoma Study 
(COMS), reported outcomes in 103 patients randomized 
between radiotherapy and enucleation [1]. Like us, it 
found that visual difficulties were initially less after radio-
therapy than after enucleation although the visual bene-
fits of radiotherapy diminished over time. Unlike our 
study, the COMS found that concerns about metastasis 

were greater after radiotherapy, at least until it was re-
ported that ocular conservation was as effective at pro-
longing life as enucleation. The second investigation was 
performed by us on a cohort of 261 patients [14]. This 
showed no difference in any quality-of-life measures be-
tween enucleation and radiotherapy, probably because of 
the small sample size. As in the present study, anxiety di-
minished with time. Our previous studies indicate that 
well-being after radiotherapy or enucleation for choroi-
dal melanoma is not significantly worse than that of the 
general, adult, US population [6].

The main strengths of the study are the large number 
of patients and the long follow-up. The main weakness is 
that patients were not randomized between enucleation 
and radiotherapy; this would have been unethical. In our 
previous study, we performed multivariate analyses to 
adjust for baseline differences between the two treatment 
groups; ocular features were not significant except for 
monosomy 3, which was associated with anxiety and re-
duced emotional well-being [6]. Another weakness is the 
lack of pre-treatment questionnaires; this was impractical 
because we treated patients only 1 day after their first vis-
it to our center in Liverpool, unless they felt they needed 
more time to decide what treatment to have. Further, pa-
tients were highly anxious soon after their diagnosis of 
malignancy so that their questionnaires would not have 
reflected their usual psychological state. Another limita-
tion is loss to follow-up, which was greater after enucle-
ation because of early discharge from our clinic and be-
cause of increased mortality.

Relatively few patients developed serious ocular mor-
bidity after radiotherapy. This is because we avoided this 
treatment in patients with tumors that were large and/or 
extending close to optic disc, preferring enucleation or 
some form of local resection. Our results are therefore not 
relevant to patients treated with radiotherapy in the pres-
ence of adverse clinical features.

Since this study was limited to patients residing in 
England and Wales, the data may not apply to patients in 
other countries.

Clinical Implications
Patients can be informed of the visual difficulties they 

can expect after enucleation but reassured that these 
problems are likely to diminish as they adapt to their con-

(For figure see next page.)

Fig. 1. Patient-reported outcomes, in terms of discomfort (a), vi-
sual difficulties (b), and worries (c) after enucleation or radiother-
apy for choroidal melanoma.
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dition. Conversely, patients considering radiotherapy 
should be warned about the way in which ocular morbid-
ity increases over time after this treatment.

An important lesson from this study is that some 
enucleated patients are concerned about the possibility 
of local tumor recurrence, even though this complica-
tion is exceptionally rare. Similarly, patients with small, 
disomy-3 melanoma and an excellent prognosis for sur-
vival may be unduly concerned about metastatic dis-
ease. These results have encouraged us to remind pa-
tients about any good prognostic features at every op-
portunity.

Other encouraging findings from this investigation 
and our previous study are that symptoms were generally 
mild. Few patients expressed concerns about their ap-

pearance following enucleation, especially once the initial 
postoperative period was over. Our previous study on this 
cohort identified factors such as poor social support and 
poor general health as predictors for anxiety, depression, 
and poor well-being, thereby making it easier to identify 
patients who need psychological counseling and other 
supportive measures [6].

Further Studies
We found that some of the questions in the EORTC-

QLQ-OPT30 instrument caused problems. For example, 
after enucleation, some patients reported diplopia or ex-
pressed worries about losing the eye. These findings sug-
gest that the EORTC questionnaire requires further re-
finement.
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Fig. 2. Moods and QoL after enucleation or 
radiotherapy for choroidal melanoma.
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As mentioned, relatively few patients developed prob-
lems after radiotherapy, because those with high-risk fea-
tures tended to have the eye removed. It would be useful 
to compare QoL after radiotherapy with that after enucle-
ation in patients with large and/or juxtapapillary tumors. 
We hypothesize that such patients tend to have a better 
QoL after enucleation.

It would seem useful to develop and evaluate question-
naires aimed at predicting poor QoL after treatment for 
choroidal melanoma. This would enable special interven-
tions to be targeted at high-risk individuals, such inter-
ventions then requiring evaluation.

A survey of 180 patients with uveal melanoma in the 
United States highlights several needs that patients feel 
are not being addressed [15]. The most common are lack 
of psychological support and lack of advice on financial 
aspects of care. Further studies are indicated to determine 
how psychological support, counseling, doctor-patient 
communication, and other interventions influence QoL 
in patients with uveal melanoma.

Conclusions

The findings of this study should help physicians under-
stand what patients tend to experience after treatment for 
choroidal melanoma, according to the type of therapy they 
receive and the time that has elapsed since this was admin-
istered.
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