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Abstract
Purpose—High-dose radiotherapy can cause contracture of the anophthalmic socket, but the
incidence of this complication in patients with enucleation for uveal melanoma has not previously
been reported. We reviewed the surgical management and outcomes in terms of successful
prosthesis wear in patients with severe contracture of the anophthalmic socket treated with high-
dose radiotherapy for high-risk uveal melanoma and estimated the relative risk of this
complication.

Methods—The medical records of all consecutive patients enrolled in a prospective uveal-
melanoma tissue-banking protocol at our institution who underwent enucleation between January
2003 and December 2010 were reviewed. Patients who underwent adjuvant radiotherapy of the
enucleated socket were further studied.

Results—Of the 68 patients enrolled in the prospective tissue banking protocol, 12 had high-risk
histologic features (e.g., extrascleral spread or vortex vein invasion) and were treated with 60 Gy
of external-beam radiotherapy after enucleation. Five of these patients (41.7%) experienced severe
socket contracture precluding prosthesis wear. The median time to onset of contracture following
completion of radiotherapy was 20 months. Three patients underwent surgery, which entailed scar
tissue release, oral mucous membrane grafting, and socket reconstruction; 2 patients declined
surgery. All 3 patients who had surgery experienced significant improvement of socket contracture
that enabled patients to wear a prosthesis again.

Conclusion—High-dose radiotherapy after enucleation in patients with uveal melanoma caused
severe socket contracture and inability to wear a prosthesis in approximately 40% of patients.
Surgical repair of the contracted socket using oral mucous membrane grafting can allow
resumption of prosthesis wear.
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INTRODUCTION
The indications for irradiation of the anophthalmic socket after enucleation in patients with
uveal melanoma with high-risk histologic features are controversial. Some authorities
advocate observation while others advocate post-operative radiation therapy to decrease the
risk of local-regional recurrence. Most authorities agree that irradiation of the anophthalmic
socket does not affect the risk of distant metastasis from uveal melanoma. High-dose
irradiation of the anophthalmic socket after enucleation can lead to severe socket contracture
and render patients unable to wear a prosthesis.1–5

Reports have been published on the surgical management of acquired contracted sockets in
patients with retinoblastoma.6,7 However, we were unable to find a report on the incidence
of anophthalmic socket contracture secondary to radiation therapy after enucleation for
uveal melanoma or the surgical outcomes after reconstructive surgery for a contracted
socket in this situation.

We herein report 5 patients with uveal melanoma with high-risk histologic features noted on
the enucleation specimen who had severe socket contracture and inability to retain an ocular
prosthesis after radiation therapy. The surgical management and outcomes in terms of
successful prosthesis wear were retrospectively reviewed in each case. We further report on
the relative risk of severe socket contracture as a result of post-operative radiation therapy.

METHODS
The medical records of all consecutive patients enrolled in a prospective tissue banking
protocol for uveal melanoma who underwent enucleation between January 2003 and
February 2011 were reviewed. Patients who underwent radiation therapy after enucleation
because of high-risk histologic features were identified and further studied. In the patients
who underwent radiation therapy, the following main outcome measures were examined:
type of high-risk histologic feature (e.g.extrascleral spread or tumor invasion of the vortex
vein), the total dose and fractionation of radiation, occurrence of socket contracture, timing
of socket contracture in relation to radiation therapy, severity of socket contracture, surgical
treatment for socket contracture, and ability to retain an ocular prosthesis after
reconstructive surgery for contracted socket. For each patient who underwent radiation
therapy, the status at last contact with respect to local recurrence, distant metastasis, time to
recurrence, and death due to disease was also recorded. This retrospective chart review was
approved by the Institutional Review Board (IRB) at M. D. Anderson and the IRB waived
the requirement for informed consent.

RESULTS
Sixty-eight patients were enrolled in the prospective tissue banking protocol during the
study period. Of these, 12 patients received external beam radiation therapy following
standard enucleation. No patients had received prior plaque therapy. The indications for
radiation therapy were recurrence in 1 patient (8%) (a patient who underwent enucleation for
a localized uveal melanoma and developed orbital melanoma 6 months later); microscopic
extrascleral spread in 6 patients (50%); tumor invasion of the vortex vein in 2 patients
(17%); both extrascleral spread and tumor invasion of the vortex vein in 2 patients (17%);
and spread to the trabecular meshwork in 1 patient (8%). In all 12 patients, external beam
radiation therapy was standard fractionation to a total dose of 60 Gy in 30 fractions of 2 Gy
per fraction delivered daily over 6 weeks.

Using the grading system for acquired socket contracture proposed by Krishna3 in 1980
(Table 1), 5 of the 12 patients (42%) had severe contracture (grade 4), with loss of all

Nasser et al. Page 2

Ophthal Plast Reconstr Surg. Author manuscript; available in PMC 2013 May 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



fornices and reduction of the palpebral aperture in the horizontal and vertical dimensions
(Figure 1). One patient was lost to followed up elsewhere and died 10 months following
completion of radiation therapy with no information available regarding the status of his
socket. 3 other patients died soon after radiation therapy and had no information about
socket contracture in their medical records. In each of the 5 patients with severe socket
contracture, the contracture occurred gradually over a few months, during which time a
smaller prosthesis had to be made by an ocularist (Figure 2), and the patient was eventually
unable to retain even the smallest possible prosthesis. Inability to wear a prosthesis occurred
at a median time of 20 months (range, 10–34 months) after completion of radiation therapy.
All 5 patients were offered reconstructive surgery to repair the contracted socket. Two
patients declined surgery, while the remaining 3 patients underwent reconstructive surgery
performed by the same surgeon (BE) as outlined in the next section.

Surgical Technique for Reconstruction of Contracted Irradiated Sockets
Reconstruction of the contracted socket in each patient was done under general endotracheal
anesthesia.

Traction sutures (4-0 silk) were placed through the upper and lower eyelid margin, and
cicatricial tissue in the fornix and the upper and lower eyelids was released. Care was taken
not to expose the hydroxyapatite orbital implant during release of scar tissue. An oral
mucous membrane graft was then harvested from inside the lower lip and sutured to the
surrounding tissue in the orbital socket (Figure 3). A symblepharon ring was placed with an
overlying conformer, which was sutured (with 4-0 silk) to the fornix and passed
transcutaneously through the eyelid. The symblepharon ring and conformer were left in
place for up to 4 weeks. A temporary suture tarsorraphy (with 4-0 silk) was done through the
upper and lower eyelid margins to help keep the conformer and symblepharon ring in place.
The donor site was dressed with Gelfoam. Postoperatively, patients were discharged with
prescriptions for oral and topical antibiotics.

Surgical Outcomes after Socket Reconstruction
The median follow-up time from surgical reconstruction of the socket to last contact was 10
months (range, 1–11 months). All 3 patients who underwent reconstruction were able to
retain a prosthesis after surgical repair of the contracted socket (Figure 4). In 1 patient,
severe orbital pain and pressure that had been present preoperatively resolved after
reconstruction of the socket. The only postoperative complication encountered in our series
was mild periorbital cellulitis in 1 patient, which resolved following a 7-day course of oral
antibiotics.

Survival Data
The median follow-up time from completion of radiation therapy to last contact or death,
whichever occurred first, was 34 months (range, 7–72 months).

At last follow-up, of the 12 patients who received radiation therapy after enucleation, 7
patients (58%) were free of disease (no local recurrence or distant metastasis), 1 patient
(8%) was alive but had recently been diagnosed with metastasis (65 months following
completion of radiation therapy), and 4 patients (33%) had died of their disease. Of the 4
patients who had died, 1 had socket contracture but opted not to have surgery and died 37
months after completion of radiation therapy. The remaining 3 patients died of metastatic
uveal melanoma at 10, 13, and 19 months after completion of radiation therapy, and no
information could be found in the medical records regarding ocular prosthesis wear.
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DISCUSSION
Our report suggests about a 40% crude rate of severe socket contracture after high-dose
adjuvant orbital radiation therapy in patients with uveal melanoma and enucleated sockets.
This rate may be an underestimate given that 4 of the 12 patients who received high-dose
radiation therapy died soon after completion of radiation therapy.

The high rate of severe socket contracture seen in this series is most likely related to the high
dose of radiation (60 Gy). This dose is much higher than and almost double that used in
patients with retinoblastoma; however, it is a standard dose of postoperative radiation in the
head and neck for a variety of histologies, including melanoma and squamous carcinoma.
Many articles in the literature discuss the role of external beam radiation therapy in
retinoblastoma,8–14 and the radiation doses described in these articles range from 30 to 55
Gy. Nahum et al. reported a case series of 21 pediatric patients with retinoblastoma, 13 of
whom had bilateral retinoblastoma and received external beam radiation therapy to a median
dose of 32.3 Gy.13 At a median follow-up period of 12 years, only 1 patient (7.6%) had
developed severe socket contracture. In a larger case series of 36 pediatric patients with
bilateral retinoblastoma, Anteby et al. reported a 3% rate of severe socket contracture at a
median follow-up time of 36 months.14 The significantly lower rates of severe socket
contracture in patients with retinoblastoma than in patients with uveal melanoma could be
explained by the lower dose of radiation used. It could also be explained by the fact that
most retinoblastoma patients who undergo radiation therapy may not have had significant
surgery; surgical intervention may have an additive effect to contracture of the socket.
Finally, the presence of the globe which provides some volume for the socket while the
patient is receiving radiation therapy may have a protective effect. Fewer articles discuss the
role of external beam radiation therapy in patients with uveal melanoma.15–19 In a phase I/II
study, Zehetmayer et al. used 45–70 Gy of gamma knife stereotactic external beam radiation
to treat 62 patients with uveal melanoma who were deemed unsuitable for brachytherapy or
local resection.15 In their report on this series of patients, there was no mention of socket
contracture as a side effect at a median follow-up period of 28.3 months. However, eight
eyes (13%) required enucleation. This underscores the possible protective effect of the
presence of the globe during radiation therapy in terms of preventing severe socket
contracture due to higher dose of radiation therapy. However, caution must be used in
comparing these different techniques, total dose and fractionation schemes, and targets.

We were unable to find studies specifically on the impact of high-dose radiation therapy on
the enucleated socket in patients with uveal melanoma. We were also unable to find any
published reports on the specific timing of socket contracture following radiation therapy. In
our series, the median interval from completion of high-dose radiation to onset of severe
socket contracture was 20 months.

Surgical reconstruction of a severely contracted socket after radiation therapy can be
difficult because of the compromised vascularity of the anophthalmic socket and severe and
generalized scarring of the conjunctiva. Our report suggests that reconstruction of the
severely contracted socket using an oral mucous membrane graft can permit successful
prosthesis wear. All 3 patients who underwent surgery were able to retain an ocular
prosthesis. In 1 patient, severe refractory orbital pain and pressure sensation resolved after
reconstructive surgery. Several authors have reported success using vascularized flaps in
severely contracted sockets, both to augment orbital volume and to improve anterior socket
vascularization.20–25 In a retrospective observation case series of 22 patients, Li et al.7

reported successful functional and clinical outcomes after treatment of severely contracted
eye sockets using microvascular radial forearm free flaps. Fourteen of the 22 patients had
undergone enucleation followed by adjuvant radiation therapy for retinoblastoma. The report
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does not specify the radiation dosage but mentions that these patients developed unilateral
orbitofacial growth retardation and severe socket contracture resulting in an inability to wear
an ocular prosthesis. Postoperatively, all 14 patients had adequate socket size and were able
to wear their ocular prosthesis with a mean follow-up period of 23 months (range, 6–72
months). Reconstruction with an oral mucous membrane graft, as performed in our study, is
a much less invasive procedure than reconstruction with a vascularized free flap and is
associated with a shorter surgical time. Another reported surgical technique for correction of
socket contracture is the use of hard palate grafts, as reported by Holck et al. in 10
patients.26 These investigators achieved an 80% success rate with repair of severely
contracted sockets using hard-palate mucosal grafts with a mean follow-up period of 19
months (range, 6–28 months). It should be noted, however, that none of the patients in their
study had previously been treated with radiation therapy; 9 of the 10 patients had a
contracted socket due to trauma, and in the remaining patient, who had retinoblastoma, there
was no history of radiation exposure.

The other important observation in our series is that a significant number of the patients who
received radiation therapy because of high-risk histologic features (5 of 12 patients; 42%)
developed metastatic disease or died of their disease during follow-up after radiation
therapy, which ranged from 7 to 72 months. In their multicenter study of 289 patients treated
for choroidal or ciliary body melanoma, Kujala et al.27 reported that tumors with a basal
tumor diameter greater than 13 mm or height greater than 7 mm, tumors located in the
ciliary body, and tumors with histological evidence of extrascleral spread were associated
with a higher risk of development of metastasis. According to their report, about 50% of
patients with uveal melanoma develop metastatic disease, which is invariably fatal despite
the successful eradication of the intraocular tumor, and 5- and 15-year survival rates are
68% and 50%, respectively. The report does not mention the specific survival rate for
patients with uveal melanoma with high-risk histologic features; thus, comparison with the
survival data in our series is difficult.

In summary, our study suggests that severe socket contraction is a fairly frequent occurrence
after high-dose irradiation of the anophthalmic socket in patients with uveal melanoma.
Surgical correction of severe socket contracture using oral mucous membrane grafting can
be successful and can permit resumption of prosthesis wear. A significant number of
patients with uveal melanoma with high-risk histologic features go on to develop metastatic
disease despite delivery of high-dose radiation therapy to the socket. Advances in systemic
therapies are needed to improve overall outcomes for this disease. We acknowledge that our
sample size is small and future studies of perhaps multicenter nature and of larger numbers
of patients would be needed to ascertain the utility of radiation therapy for high-risk uveal
melanoma after enucleation.
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High-dose radiotherapy in uveal melanoma patients causes severe anophthalmic socket
contracture and inability to wear a prosthesis in approximately 40% of patients. Surgical
repair using oral mucous membrane grafting can allow resumption of prosthesis wear.
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Figure 1.
Patient with severe contracture of the socket with loss of palpebral aperture due to
significant scarring on the left side.
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Figure 2.
Progressively smaller prostheses required in a patient with socket contracture. The
contracture occurred over a span of 16–20 months, at the end of which the patient was
unable to retain the prosthesis. The prosthesis at left was worn for the first 6 to 8 months
after radiation therapy, the prosthesis in the middle was worn for the next 5–6 months, and
the prosthesis at right was worn for the next 5–6 months, after which the patient was no
longer able to retain even a small prosthesis.
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Figure 3.
A) Intraoperative photograph of severely contracted socket. B) Oral mucous membrane graft
has been added centrally in the socket after release of severe cicatrix with significant
increase in volume and space in the socket.
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Figure 4.
Patient with prosthesis in his left eye 6 months after surgical repair of a severely contracted
socket.
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TABLE 1

Krishna’s five grades of socket contracture3

Grade Socket description

0 Socket lined by healthy epithelia and has deep and well-formed fornices

I Shallowing of the lower fornix

II Loss of upper and lower fornices

III Loss of upper, lower, medial, and lateral fornices

IV Loss of all fornices with reduction of palpebral aperture in horizontal and vertical dimensions

V Recurrence of socket contracture after repeated trial of reconstruction
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