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STANDARDIZED PRECISION RADIOTHERAPY IN CHOROIDAL METASTASES 

URBAN N Y L ~ N ,  ERIK KOCK, INGMAR LAX, GORAN LUNDELL, EVA AF TRAMPE and NILS WILKING 

Metastases in the choroid of the eye are frequent in patients with disseminated malignancy. We here 
report the results using the precision radiotherapy technique described by Schipper et a]. to treat 14 of 
17 consecutive patients (21 eyes) with symptoms from such metastases. A beam defining collimator was 
used and a lateral field was given with the treated eye individually fixed. Varying fractionations and 
doses were used. The biologically effective dose for early effects (BED3) was 47 to 90 Gy and for late 
effects (BED,,,) 28 to 59 Gy. In 14 eyes (82%) the metastases regressed completely. The visual acuity 
was stabilized or improved in all patients and none needed local surgery. Three patients developed signs 
of radiation retinopathy, but only in one case the visual function was cornpromized. With this 
standardized technique no individualized dose planning was needed, the risk of radiation cataract was 
minimized and a dry eye avoided. 

Metastatic intraocular tumour growth occurs in up to 
10% of patients with disseminated breast cancer without 
symptoms from the eyes (1) and can also be found in most 
other types of malignancies (2-4). The choroid is the 
most frequent localization of such secondary tumours (5 ) .  
Breast and pulmonary cancers are the most common 
primary sites (2, 3, 6-8). Growth of a secondary tumour in 
the eye is often subclinical but symptoms are distressing 
when present. Systemic therapy can affect choroidal tumour 
growth (1, 4, 9, lo), but when visual symptoms occur, 
most patients have advanced disease and the chance of 
effect from further systemic therapy is limited. Radio- 
therapy can be of value in this situation. We have, since 
1985, used the retinoblastoma radiotherapy technique de- 
scribed by Schipper et al. (11, 12) for treatment of 
metastatic intraocular tumours. The present report summa- 
rizes our experience in patients with intraocular metastases. 
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Material and Methods 

Between July 1985 and August 1992, 17 consecutive 
patients with symptoms from metastatic carcinoma of the 
choroid were given radiotherapy. Four of the patients 
received bilateral, simultaneous irradiation giving a total 
number of 21 irradiated eyes. None of the patients had 
signs of tumour growth in the orbit. The choroidal affec- 
tion was diagnosed by ophtalmoscopy and in 8 patients 
also by an ultrasonography. 

After completed radiotherapy, clinical examination, in- 
cluding ophtalmoscopy, was performed with intervals of 1 
to 3 months. The results in terms of tumour response 
reported for each patient represent the best effect observed 
irrespective of time after radiotherapy. 

Patient characteristics. The clinical characteristics are 
summarized in Table 1. For 3 patients (18%), with pri- 
maries in rectum, lung and breast, choroidal metastasis was 
the first sign of metastatic disease. Of the 14 patients who 
had metastasis from a breast carcinoma 12 had stage 1-11 
disease at the time of primary diagnosis. Fourteen patients 
had metastases in 3 or more other organs at the time of the 
diagnosis of choroid metastasis and 5 patients (30%) had 
symptomatic tumour spread to the central nervous system 
verified by computerized tomography. Twelve of the 14 
patients with breast cancer had been treated with 2 or 
more hormonal and/or chemotherapy regimens when the 
choroidal affection was diagnosed. The metastatic deposits 
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Table 1 

Patient characteristics 

Characteristics Median Range Female Male No. (%) 

Age at radiotherapy (years) 
Interval to first metastisis 

Interval from first metastasis 
(months) 

to intraocular 
metastasis (months) 

Primary turnour 
Breast cancer 
Medullary thyroid 

Rectal cancer 
Pulmonary cancer 

Choroidal metastasis 
Single, unilateral 
Single, bilateral 
Multiple, unilateral 
Multiple, bilateral 

cancer 

50 32-11 

22 0- 120 

13 0-43 

14 

1 
1 
1 

involved the posterior pole of the eye. The anterior uveal 
tract was not affected in any patient. Decrease in visual 
acuity was the most common symptom. Flashes and a 
blurred vision field were also commonly reported. 

Procedures. Sixteen of the 21 eyes were irradiated with a 
standardized, lateral 26 x 32 mm D-shaped field and a 
4 MV photon beam (Philips linear accelerator SL 75-5). 
The field was shaped by a fixed 11 cm beam-defining 
collimator and included the eye dorsal from a plane tan- 
gent to the posterior pole of the lens. Ten millimeter of the 
anterior optic nerve was also included. The distance from 
cornea to the anterior optic nerve was also included. The 
distance from cornea to the anterior border of the field was 
7mm. A vacuum pillow was used for positioning and 
fixation of the patient’s head during treatment. Prior to 
every irradiation a local anaesthetic and paraffin oil were 
instilled and the eye was isocentrically fixed to the collima- 
tor by a low-vacuum contact lens (Fig. 1). When the 
treatment was unilateral, two beam angles were used alter- 
natingly and the contralateral eye was excluded from the 
field (a, b in Fig. 2).  The dose was in this case specified at 
the depth of dose maximum in the beam, i.e. at 10 mm. At 
simultaneous bilateral treatment the fields were lateral and 
opposed (c in Fig. 2).  For such cases the dose was specified 
at the midplane. The dose in the eye varied with about 
i 5% from the specification dose. However, in the penum- 
bra region in the anterior part of the eye a lower dose was 
obtained (Fig. 3). The fractionation schedules used and the 
biologically effective doses for early (BED,) and late 
(BED,,) effects (13) were as follows: Ten of the 21 eyes 
were irradiated with 3 Gy, 3 times per week to a total dose 
of 45 Gy (BED, 90 Gy, BED,, 59 Gy). One eye got 4 Gy, 
3 times weekly to 32 Gy (BED, 75 Gy, BED,, 45 Gy). For 
5 eyes schedules with one daily fraction 5 days a week were 
used: 1 eye 3.5 G y  per fraction to 35 Gy (BED, 76 Gy, 

BED,, 47 Gy), 2 eyes 3 Gy per fraction to 30 Gy (BED, 
60 Gy, BED,, 39 Gy) and 2 eyes 4 Gy per fraction to 20 Gy 
(BED, 47 Gy, BED,, 28 Gy). In 5 of the 21 eyes (3 patients) 
no fixation of the eyes was applied but an individually 
manufactured face mask supported the head. A dose plan 
based on computerized tomography was made for each 
of these patients. Four of the eyes ( 2  patients) were treated 
with 2 Gy per fraction 5 days per week to 40 Gy (BED, 
67 Gy, BED,, 48 Gy) with lateral, opposed fields and one 
eye with 2.5 Gy per fraction 5 days per week to 35 Gy (BED, 
76 Gy, BED,, 47 Gy) with angulated unilateral fields. 

L[T X-ray head 

L colhmator holder ’ 

Fig. 1. Treatment technique. Schematic presentation of the treat- 
ment technique. Accurate alignment and positioning of the eye 
with respect to the radiation beam is achieved by indirect fixation 
of the eye to the beam defining collimator. A low-vacuum contact 
lens is fixed to the eye in central position. The soft iron pin jutting 
out from the contact lens is magnetically coupled to the millimeter 
scale on the collimator holder. (The figure is reproduced from ref: 
15 with permission from Elsevier Science Publishers.) 
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Fig. 2. Treatment angles. Schematic presentation of treatment 
beam angles. (a) and (b) represent alternated beam directions 
when the treatment was unilateral. For bilateral simultaneous 
treatment opposed fields (c) were used. 
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Fig. 3. Dose distribution. Dose profile of a lateral D-shaped field 
of 26 x 32 mm along the axial axis of an eye. The field is set up 
with the 50% dose point tangent to the posterior pole of the lens. 
The collimator system and the dose distribution were the same in 
the present study. (The figure is reproduced from ref. 15 with 
permission from Elsevier Science Publishers.) 

Results 

Seventeen of the 21 irradiated eyes were evaluated by 
ophtalmoscopy. In the remaining cases a bad performance 
status made further investigation of the eyes impossible. 
Fourteen of the eyes (82%) were found to have an inactive 
scar (complete response). Three ( 18%) had an unchanged 
state of the metastases or a partial regression (Table 2). 
Fundoscopic evidence of regression was visible within one 
month of completed radiotherapy in most patients. Sixteen 
eyes were evaluated for acuity of vision. Thirteen (81%) 
had improved or were unchanged. Three eyes (19%) had a 
slight reduction in acuity (Fig. 4). Time to best response in 
choroidal status and visual acuity was 6 months or less 
in 14 of the evaluable eyes. In one patient unilateral 
metastatic regrowth occurred 16 months after simulta- 

Table 2 
Result at ophtalmoscopy 

No. of eyes ( 17 eyes evaluated) 

CR/inactive scar 14 (82%j 

PD 0 

Abbreviations. CR = complete remission, PR = partial remission, 
NC = no change, PD = progressive disease 

PR/NC 3 ( IS%) 

neous irradiation of bilateral, single metastases from breast 
cancer. Due to tumour progression also elsewhere the 
patient underwent chemotherapy. Signs of a second regres- 
sion in the choroid could be seen. The patient was still 
alive 31 months after irradiation of the eyes. Two patients 
( 3  eyes irradiated) were still alive at 6 and 31 months after 
irradiation. Fifteen patients had died from disseminated 
malignancy. Out of those, 4 died within 3 months of the 
ocular radiotherapy. The median survival after radiother- 
apy for choroidal metastases was 11 months (range 1-54). 

i (n=4) 
, 

0,o 
0,O 0,2 0 , 4  0,6 0,8 1,0 

CF Before radiotherapy 
Fig. 4 Treatment effect on visual acuity. Visual acuity after 
radiotherapy as a function of pretreatment value. x-axis: before, 
y-axis: after therapy. 16 of the 21 irradiated eyes were evaluated 
for visual acuity. (CF = counting fingers.) 

Complications. Except for a mild contact lens-induced 
conjuctivitis during the treatment in some of the patients, 
no acute side-effects related to the therapy were seen. 
However, three female breast cancer patients, who all 
were irradiated with 3 fractions of 3 Gy per week to 45 Gy 
(BED, 90 Gy, BED,, 59 Gy), experienced 2-20 months 
after completed radiotherapy minor choroidal bleeding or 
signs of retinal atrophy, that could be related to the 
radiotherapy given (14). 

Discussion 

Our study shows that irradiation of choroidal meta- 
stases in patients with disseminated malignancy of various 
origin gives an excellent palliation. The standardized tech- 
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nique, as described by Schipper (1 l), minimizes the need of 
individual dose planning, is easily tolerable for the patients 
and uncomplicated to handle at the radiotherapy depart- 
ment. None of our patients did suffer from ocular pain or 
was in need of surgery or other types of ophtalmic therapy 
due to  the metastatic intraocular tumour growth. Useful 
visual function was restored or maintained in all patients. 
The standardized technique minimizes the risk of cataract 
for long-time survivors and the risk of symptoms from a 
dry eye can be avoided. 

When we initiated palliative irradiation of eyes with the 
standardized method, we used the same fractionation 
schedule as used for treatment of retinoblastomas. In our 
experience this fractionation is effective also in the pallia- 
tive setting. However, successful palliation was achieved 
with all schemes used. The technique should preferably 
be time saving and easily tolerable. Hypofractionated 
radiotherapy, in accordance with schedules used in other 
metastatic sites, is then of interest. The optimal fractiona- 
tion with low risk for complications, such as  retinopathy, 
remains to be established, but 3 Gy 5 times a week to 
30 Gy or  4 Gy daily to 20 Gy may be schedules of choice. 

A face mask for fixation of the head but no precise 
fixation of the irradiated eye is the commonly reported 
strategy (see 1, 5 ,  15). We have treated 3 patients ( 5  eyes) 
with such a method. Apart from the need of more de- 
manding preparation procedures with such a fixation there 
is also an obvious risk of underdosage in the anterior part 
of the irradiated volume when the eye is not precisely fixed 
and the penumbra zone is wider in comparison with the 
standardized method. A portal arrangement with a frontal 
field (15, 16) diminishes the risk of underdosage in the 
bulb but invariably increases the risk of sequelae to  the 
eyes and surrounding tissues. 

In patients with ocular metastases the lesions have been 
reported to be bilateral in up to 40% of the cases (4). Four 
of our 17 patients (23%) had bilateral affection and had 
both eyes irradiated simultaneously. No patient had symp- 
toms or signs of contralateral tumour growth during the 
follow-up period. With the present method there would 
have been no problem to add contralateral irradiation later 
if needed. 

A variety of techniques with different portal arrange- 
ments and different fractionation schedules have been re- 
ported in the literature, such as 3 Gy daily to  21-30 Gy 
( I ,  4, 7, 12, 15, I8), 2 Gy daily to 40-50 Gy ( 5 ,  17) and 
3.33 Gy 3 times a week to  30 Gy (8). However, in some 
of these series also patients with orbital tumour growth 
have been included and the criteria for response differ. A 
straightforward comparison of results is hence not possi- 
ble, but our results seem to be well in line with, or better 
than, the best results reported (5, 16, 18). 

All but two of our patients received, due to their wide- 
spread disease, systemic therapy during the time of follow- 
up  after radiotherapy. 

However, fifteen patients died from progression of dis- 
seminated malignancy and out of these only one patient 
had signs of recurrence in an irradiated eye. Hence, with 
great probability the radiotherapy contributed to  the loc- 
ally successful result. Radiotherapy of intraocular meta- 
stasis can be delivered in a safe and tolerable way. The 
local result can be expected to be excellent and lasting. It 
is thus our impression, that patients with symptomatic 
metastases in the eyes should be offered radiotherapy. The 
method should be well elaborated from physical and clini- 
cal points of view. 
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