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study, though sufficient follow-up data were not
obtained in three. The histology was reviewed in
each of the remaining 17 cases, but the data were
not analysed for cytological criteria of malig-
nancy. The maximum diameter of the tumour
and of the extrascleral deposit was measured.
The extrascleral deposit was reported as (1)
nodular encapsulated (that is, undisturbed by
enucleation), (2) nodular non-encapsulated (not
obviously transacted, but not encapsulated), or
(3) surgically transacted (Fig 1).

External beam radiotherapy was given within
two months ofenucleation. Of 16 patients receiv-
ing megavoltage photons, 14 were treated with
cobalt-60 and two with caesium-137. One patient
was treated with megavoltage electrons. The
average prescribed dose was 50 Gy (range 35-60
Gy) in 22 fractions (range 7-33) over a mean of 35
days (range 15-52). All the patients were
followed up until the time of death or until the
present day, the minimum follow-up being five
years. All who are alive have been seen in the last
nine months and have had a general and an
orbital examination. Gamma glutamyl trans-
ferase, liver ultrasound, and bone scan examina-
tions were performed if clinically indicated.
Information on deceased patients was obtained
from case notes, death certificates, and the
United Kingdom Cancer Register. Not all dead
patients underwent post-mortem examination.
Results were analysed by life table construction
and calculation of actuarial survival, and the
statistical significance was estimated by Fisher's
exact probability test.

Results
There were 12 male and five female patients. The
average age at enucleation was 58 2 years (range
31-71). The histology was spindle cell melanoma
in 13 cases and mixed spindle and epithelioid in
four. The type of extrascleral extension was
nodular encapsulated in five, non-encapsulated
in two, and transacted in 10 cases. The mean
largest diameter of the intraocular tumour was
13-5 mm (range 8-19 mm) and the mean largest
diameter of the extrascleral deposit was 3-1 mm
(range 2-10-5 mm).

TIME (YEARS)

Figure 2: Actuarial survival curve (17 cases) after enucleation and orbital radiotherapy for
malignant melanoma ofthe choroid with extrascleral extension.

SURVIVAL
Fourteen of the 17 patients have died. Eleven
died from malignant melanoma metastases, two
from cardiorespiratory failure, and one from a
primary lung tumour. Three patients are alive
and were free of disease when last seen. The
actuarial overall survival rate was 51% at 5 years,
44% at 10 years, and 33% at 15 years (Fig 2).
There was no significant difference in the
survival of patients with transacted versus non-
transected extraocular spread at 5 and 15 years
(pp>0 5). In addition, in this study the maximum
tumour diameter (>10 and 10 mm) and the
size of the extraocular spread (>5 and -5 mm)
had no statistically significant bearing on
survival (p>0 5).

ORBITAL RECURRENCE
One patient developed orbital recurrence. He
had undergone enucleation of the right eye at age
66 years, four months after diagnosis of a
choroidal melanoma. The tumour was of spindle
cell type, and an extrascleral extension was
surgically transacted at operation. The maximum
tumour diameter was 13 mm and maximum
diameter of extraocular extension 3 75 mm. 60
Gy megavoltage photons were given in 30 frac-
tions within 50 days of enucleation. Orbital
recurrence occurred three weeks after radio-
therapy was completed. He then underwent
early orbital exenteration but died of dissemi-
nated melanoma 20 months later.

Discussion
Extrascleral extension of choroidal melanoma
has a highly significant adverse effect on local
tumour control. Starr and Zimmerman observed
that there was a 26 times greater likelihood of
orbital recurrence with extrascleral extension
than without.' Orbital recurrence was six times
more likely to occur if the tumour nodule was
non-encapsulated or surgically transacted than if
it was encapsulated, and 50% oftumours without
a capsule or apparently transacted will recur in
the orbit.'
There may not be an independent adverse

effect of extrascleral extension on survival rate.
Starr and Zimmerman found that local extra-
ocular spread reduces the five-year survival rate
from 67% without this finding to 34% with,' but
in a multivariate analysis Kidd and coworkers
were unable to demonstrate a significant inde-
pendent adverse effect of extrascleral extension
ofmelanoma on the prognosis for survival.9 Starr
and Zimmerman had already demonstrated that
there was a significantly greater number of
melanomas of more malignant cell type among
patients with extrascleral extension than among
those without,' and this feature of tumours
which extend out of the eye locally may account
for the increased mortality with which they are
associated.
There are no data from multivariate analysis to

establish whether the development of orbital
recurrence has an independent adverse effect on
survival rate. However, the five-year survival
rate has been found to be reduced from 34% for
all patients with extrascleral extension to 1 1% for
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those who subsequently have a recurrence in the
orbit,' and there would seem to be strong
grounds for attempting to prevent the develop-
ment of orbital recurrence by adjuvant orbital
radiotherapy.
The primary aim of any treatment proposed

for extrascleral extension of choroidal malignant
melanoma is therefore to intercept and remove or
destroy any malignant cells which may be in
transit through the orbit to distant sites and
thereby to prevent metastasis if this has not
already taken place. A subsidiary aim is to
prevent orbital recurrence and to limit the
chance of this in turn leading to metastatic death.
The optimal method for achieving these ends is
controversial, as are the relative benefits to the
patient, but the recommended approach now
depends largely on the extent of the extraocular
element of the tumour.

Orbital exenteration has been the standard
treatment for extrascleral extension in many
centres, and its role continues under discussion.
Although Rendahl maintained that exenteration
was never indicated for extrascleral extension of
melanoma because it did not improve the out-
look for survival,7 Shammas and Blodi reported a
high five-year survival rate following the opera-
tion and considered that the procedure may be
curative if performed early.3 More recently,
however, Kersten, with Blodi and others,
observed that after extended follow-up the
tumour-associated mortality rate approached
that of patients refusing exenteration.'0 Only in
cases with non-encapsulated or surgically tran-
sected extension did exenteration appear to
increase survival. Earlier Starr and Zimmerman
had been unable to find evidence that exentera-
tion improved the survival chances of patients
with extrascleral extension but recommended
increased use of the operation on the grounds
that it reduced the likelihood of orbital recur-
rence and that it was associated-with prolonged
survival in anecdotal cases. '

Although exenteration has a good record in
preventing orbital recurrence, Affeldt and
coworkers have pointed out that the procedure is
infrequently used because of the cosmetic
deficit.6 While adverse cosmetic factors have
probably been overstated, lingering doubts
about the value of exenteration in improving
survival rate have led to consideration of alterna-
tive approaches, particularly for minor degrees
of extrascleral extension. Enucleation alone8 " or
followed by radiotherapy68 12 has been recom-
mended for episcleral extension and enucleation
plus either tenonectomy or radiotherapy for a
well encapsulated extrascleral extension,'2 with
exenteration reserved for a non-encapsulated or
surgically transacted nodule.7 In this centre
surgical transaction seen only on histopathologi-
cal examination has not been considered an
indication for exenteration, a procedure which
has been reserved for individuals with intra-
operative evidence of residual orbital melanoma.
The rationale for this approach has been that,
while radiotherapy is unlikely to achieve
sustained local control of bulk disease, it has a
good chance of destroying a few cells which may
have been left behind in the orbit at operation.

Radiotherapy has not achieved wide acclaim as

a treatment of extrascleral extension, mainly
because malignant melanoma is a relatively
radioresistant tumour. '3 Nevertheless, sustained
tumour regression has been reported by several
authors following irradiation of small intra-
ocular melanomas.'"'7 Only Lommatzsch and
Dietrich'8 and Sobanski and Zeydler'9 have
reported on series in which the orbit has been
irradiated after enucleation. Both claim signifi-
cantly better survival than with enucleation
alone. They suggest that postenucleation irradia-
tion damages or destroys tumour cells which may
be scattered into the surrounding tissues during
the operation to remove the eye, though neither
author has presented data on the comparative
orbital recurrence rates with and without radia-
tion to support this view.

SURVIVAL
The five-year survival rate of 51% for patients in
the present series compares favourably with the
figure of only 34% alive at five years in Starr and
Zimmerman's group of patients with extrascleral
extension of uveal melanoma.' However, no
direct comparisons can be made between the two
groups which are not matched for factors such as
tumour size and cell type. Eleven out of the 17
study patients died of melanoma metastases,
though 10 did not develop orbital recurrence.

ORBITAL RECURRENCE
At only 6% the orbital recurrence rate in the
present series is significantly lower than the 18%
reported after extrascleral extension by Starr
and Zimmerman,' though, once again, direct
comparisons cannot be made because the two
groups of patients are not matched. In fact
70% of. the patients in the present series had
non-encapsulated or surgically transacted
melanomas, whereas only 25% of Starr and
Zimmerman's patients had this potentially more
serious degree of extrasclera spread. Melanoma
may recur in the orbit 20 years or more after
enucleation,8202 and the incidence of recurrence
is unlikely to be fully ascertained without an
extremely long period of follow-up. However,
both the present series and that of Starr and
Zimmerman were followed up for a minimum of
five years. The use of radiotherapy after extra-
scleral extension is not discussed in Starr and

Figure 3: Cosmetic result after radiotherapy with right eye
prosthesis in situ. The righteyebrow hair loss is more marked in
this patient than is usual.
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Zimmerman's article, though that is not to say
that it was not given in some of their patients.
Modern orbital radiotherapy produces very

little cosmetic deficit (Fig 3). This is restricted to
slight loss of brow hair and thinning of the
eyelashes. With adequate fractionation there is
very little loss of soft tissue, and tear production
is maintained, so that the prosthesis is not dry.
Patients receiving radiotherapy can still receive
an acrylic orbital implant integrated with the
extraocular muscles for realistic movement of the
artificial eye. The present study does not pro-
duce conclusive evidence of better survival or a
reduced orbital recurrence rate when radio-
therapy is given after enucleation of an eye with
extrascleral extension. A prospective random-
ised study would be required to settle this issue.
Meanwhile the morbidity from orbital radio-
therapy is so slight that adjuvant treatment is
advised in all cases when extrascleral extension is
detected after enucleation for a posterior
melanoma except when there is an extensive
bulk of residual orbital tumour, when orbital
exenteration remains the treatment of choice.
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