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junctival and scleral necrosis following iodine-125 plaque. 
All patients were managed conservatively with resolution of 
the necrosis. Conclusions: While delayed corneoscleral ne-
crosis following plaque brachytherapy has been previously 
reported, occurring many months to years after treatment, 
the 3 cases in this series presented within 2–6 weeks in the 
postoperative period. While we were unable to identify a 
specific etiology, we believe this represents a distinct clinical 
entity of post-brachytherapy cornea-scleral necrosis that is 
important to recognize. Possible causes include acute radia-
tion toxicity, mechanical trauma, and/or conjunctival micro-
infection. © 2018 S. Karger AG, Basel

Established Facts

• Despite its favorable overall profile, iodine-125 brachytherapy is associated with complications, includ-
ing keratitis, corneoscleral necrosis, iris neovascularization, radiation-induced cataract, neovascular 
glaucoma, radiation retinopathy, and optic neuropathy.

• No cases of acute conjunctival dehiscence and necrosis have been reported following iodine-125.
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Abstract
Background/Aims: Plaque brachytherapy is currently the 
most common treatment for uveal melanoma and has many 
known potential complications. Here we present 3 cases of 
early conjunctival and scleral necrosis following iodine-125 
plaque. Methods: This study was conducted as a retrospec-
tive case series. Results: We identified 3 cases of early con-

Novel Insights

• We present 3 cases of acute conjunctival dehiscence and scleral necrosis occurring 2–6 weeks after re-
moval of the radioactive plaque.

• Possible etiologies include conjunctival microinfection, surgically-induced necrotizing scleritis, dehis-
cence due to mechanical trauma, and/or acute radiation toxicity.
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Radiation-induced focal scleral necrosis was first re-
ported by Jones and Reese [1] following concentrated lo-
calized gamma or beta radiation for the treatment of ocu-
lar surface squamous cell carcinomas. Scleral necrosis is 
an uncommon radiation complication associated with 
placement and removal of plaque brachytherapy because 
of the radioresistant nature (tolerance 15–100 Gy) of this 
avascular, hypocellular tissue [2]. While the theoretical 
risk of acute conjunctival necrosis following plaque 
brachytherapy has been suggested, it has not been report-
ed to date [3].

Here we present 3 cases of conjunctival dehiscence and 
necrosis following iodine-125 plaque brachytherapy. All 
three patients were found to have choroidal melanoma 
requiring treatment with iodine-125 plaque brachythera-
py with concurrent transscleral biopsy. At our institution, 
these patients undergo placement of the plaque in the op-
erating room, are admitted for an inpatient stay with in-
stallation of topical antibiotics and steroids, and have the 
plaque removed approximately 120 h later. Our radiation 
planning procedure at that time was a based on the Amer-
ican Association of Physicists in Medicine (AAPM) Task 
Group Number 43 (TG-43) guidelines using Eclipse 
BrachyVisionTM (Varian Medical Systems, Inc. Palo Alto, 
CA, USA) as a secondary check [4]. There was no correc-
tion done for attenuation from the Silastic insert or any 
effects of the gold plaque – all calculations were performed 
assuming a homogeneous medium. Planning was calcu-
lated to the actual tumor apex even if that apex was small-
er than 5 mm. All 3 of these patients received between 70 
and 80 Gy of radiation delivered to the apex of the tumor. 
Actual delivered dosing information is shown in Table 1.

The surgical technique was similar for all patients – ex-
ceptions are noted in the individual case summaries. A 
360-degree conjunctival peritomy was performed fol-
lowed by blunt dissection to separate the Tenon capsule. 
Next, each of the four rectus muscles were identified with 
a muscle hook, cleaned, and looped with 2–0 silk ligature. 
The globe was examined in each case and there were no 
signs of scleral thinning. All patients required disinser-
tion of at least one extraocular muscle which was secured 

in a hang-back fashion and reinserted upon plaque re-
moval – the specific muscle is noted in the individual case 
summaries. Transpupillary transillumination was then 
performed and the tumor was identified by its casting a 
shadow on the transillumination. This area was then 
marked with blue dye ink externally. A dummy plaque 
was then positioned over the previously marked tumor 
and secured with dacron sutures. Transillumination was 
used to confirm adequate coverage and centration of the 
dummy plaque. The dummy plaque was then removed 
but the dacron sutures were left in place. The transscleral 
biopsy was performed in the bed of the previously marked 
tumor prior to plaque placement with the following tech-
nique. A #57 blade was used to fashion a partial thickness 
scleral flap approximately 2 × 2 mm in size. Next, a 
27-gauge needle attached to extension tubing was entered 
into the substance of the tumor and aspiration was en-
gaged. The needle was then removed from the eye and the 
specimens were sent. The scleral flap was closed with 9–0 
nylon suture. The plaques were secured to the sclera using 
the previously placed dacron sutures.

At the end of the procedure to remove the plaque, all 
patients received the following: (1) an intravitreal injec-
tion of bevacizumab 1.25 or 2.5 mg given through the  
pars plana at a site 180 degrees from the tumor, (2) a sub-
Tenon’s injection of triamcinolone acetonide 40 mg, and 
(3) subconjunctival injections of cefazolin and dexameth-
asone. Complete conjunctival closure was performed 
with 6–0 plain gut. Following removal of the plaque, all 
patients were placed on a postoperative regimen com-
prised of a tapering course of prednisolone acetate, cipro-
floxacin, and homatropine. Any differences in manage-
ment are noted in the case summaries.

Case Report

Case 1
A 31-year-old Caucasian male underwent iodine-125 plaque 

brachytherapy for amelanotic choroidal melanoma. Exam re-
vealed an amelanotic choroidal lesion with largest basal diameter 
(LBD) of 12.5 mm and a height of 5.8 mm located 5.0 mm nasal 

Case Plaque size Tumor 
apex, 
mm

Delivered dose 
to tumor apex, 
Gy

Delivered dose 
to outer sclera, 
Gy

Delivered dose 
to inner sclera, 
Gy

Case 1 18 mm circular 6 70.6 324 229
Case 2 18 mm 2.8 70.8 210 149
Case 3 18 mm 4.5 80.6 328 221

Table 1. Dosimetric data for each case
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to the optic nerve in the right eye (Fig. 1a, b). He had no signifi-
cant past ocular or medical history. Of note, the medial rectus was 
disinserted and secured in a hang-back fashion for plaque place-
ment and then reinserted upon plaque removal. No complica-
tions were noted with regard to the disinsertion/reinsertion of 
this muscle.

At the 2-week postoperative visit, he was noted to have con-
junctival retraction just anterior to the medial rectus insertion with 
associated scleral thinning (Fig. 1c). He was continued on pred-
nisolone acetate 1% two times daily and restarted on ciprofloxacin 
0.3% four times daily. This regimen was continued for 2 weeks, at 
which time the conjunctiva remained retracted but the area of pre-
viously exposed sclera was re-epithelialized and the ciprofloxacin 
was stopped. The prednisolone was continued at twice a day for 
the next 3 months and was then tapered. A topical nonsteroidal 
anti-inflammatory, bromfenac, was started at two times daily for 
1 year. At last follow-up, 26 months from the date of plaque place-
ment, no progression of scleral thinning or necrosis was noted.

Case 2
A 58-year-old Caucasian female underwent iodine-125 plaque 

brachytherapy for choroidal melanoma with LBD of 14.5 mm and 
height of 2.8 mm with the majority of the tumor located anterior 
to the equator temporally in the left eye (Fig 2a, b). She had no sig-
nificant past ocular or medical history. The lateral rectus and infe-
rior oblique muscles were disinserted and secured in a hang-back 
fashion for plaque placement and then reinserted upon plaque re-
moval. No complications were noted with regard to the disinser-
tion/reinsertion of these muscles. 

At the 4-week postoperative visit, she was noted to have con-
junctival wound dehiscence with exposure of vicryl suture mate-
rial. The prednisolone was increased to four times daily and she 
was started on moxifloxacin 0.5% four times daily. This regimen 

was continued for 2 weeks, at which time the conjunctiva was not-
ed to be closed and healed well without retraction or scleral expo-
sure (Fig. 2c). The prednisolone was slowly tapered over the course 
of 6 weeks and was eventually discontinued. She was continued on 
artificial tears and has not had a recurrence to date. At last follow-
up, 22 months from the date of the plaque placement, no progres-
sion of scleral thinning or necrosis was noted.

Case 3
Patient 3 is a 58-year-old Caucasian female treated with io-

dine-125 plaque brachytherapy for amelanotic choroidal mela-
noma with LBD of 13.0 mm and height of 4.5 mm with the ante-
rior border coming to the edge of pars plana and the majority of 
the tumor located anterior to the equator inferotemporally in the 
right eye (Fig 3a, b). She had no significant past ocular or medical 
history. The lateral rectus and inferior oblique muscles were dis-
inserted and secured in a hang-back fashion for plaque place-
ment and then reinserted upon plaque removal. No complica-
tions were noted with regard to the disinsertion/reinsertion of 
these muscles.

At the postoperative week 6 visit, she was noted to have a tem-
poral area of avascular, elevated conjunctiva in the area of the 
plaque placement. Prednisolone was tapered to once daily and she 
was started on erythromycin ointment once daily. One week later, 
the area appeared to be worse with severe pain, a 6 × 6 mm area of 
conjunctival fluorescein staining, and nodular scleritis without 
scleral thinning (Fig. 3c). No culture was performed at that time. 
She was empirically started on ciprofloxacin 0.3% four times daily, 
the erythromycin was increased to four times daily, and the pred-
nisolone was stopped.

She was continued on this regimen for the next 12 weeks, dur-
ing which time the original conjunctival defect slowly re-epitheli-
alized and ultimately healed. While the conjunctival dehiscence 
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Fig. 1. a Preoperative B-scan ultrasound of the lesion. b Preoperative wide-field fundus photo demonstrating an 
amelanotic choroidal lesion nasal to the optic nerve in the right eye. c Postoperative week 2 visit with conjuncti-
val dehiscence anterior to the medial rectus insertion with associated scleral thinning.
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and scleritis resolved, she did develop a tight symblepharon in that 
area (Fig. 3d). A year after the initial surgery, she underwent sym-
blepharon repair with placement of amniotic membrane and con-
current cataract surgery. At the last follow-up, 43 months from the 
date of the plaque placement, she had scarring and residual sym-
blepharon but no progression of scleral thinning or necrosis was 
noted.

Comment

We present three patients who had varying degrees of 
early post-iodine-125 plaque brachytherapy conjuncti-
val dehiscence and scleral necrosis. A review of the lit-
erature reveals that in nearly all reported cases of scleral 
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Fig. 2. a Preoperative B-scan ultrasound of the lesion. b Preoperative wide-field fundus photo demonstrating a 
temporal lesion in the left eye with the majority of the tumor located anterior to the equator. c Final follow-up 
of case 2 demonstrating a healed area of dehiscence without residual exposure.
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Fig. 3. a Preoperative B-scan ultrasound of 
the lesion. b Preoperative fundus photo 
(wide-field not available) demonstrating 
an amelanotic choroidal melanoma located 
inferotemporally in the right eye with the 
majority of the tumor located anterior to 
the equator. c Case 3 demonstrating con-
junctival dehiscence with underlying nod-
ular scleritis without scleral thinning in the 
area of the plaque placement. d Subsequent 
symblepharon formation following treat-
ment.
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necrosis following plaque brachytherapy, the interval 
between treatment and development of the scleral defect 
has been several months to several years. We found only 
a single case report that occurred before postoperative 
month 4 [5, 6]. While corneoscleral necrosis as a com-
plication of plaque brachytherapy has been reported in 
the literature, we believe our cases, presenting sooner in 
the postoperative course, represent a distinct clinical en-
tity [3, 6–9].

Although sclera is relatively radioresistant, there are 
reports of scleral changes after radiotherapy. Gündüz 
and colleagues [9] showed that radiation-induced scler-
al necrosis was found in 5% of cases at 1 year, increasing 
to 12% at 5 years after plaque radiotherapy for ciliary 
body melanoma. The patients in the aforementioned 
study were treated with a variety of different radioiso-
topes (iodine-125 in 45%, cobalt 60 in 45%, rutheni-
um-106 in 9%, and iridium-192 in 0.7%). This is in con-
trast to an incidence of 1% in all uveal melanomas treat-
ed with iodine-125 brachytherapy in a large series of 
4,831 eyes with the necrosis developing between 5 and 
351 months following the brachytherapy [7]. It is note-
worthy that all of the cases reviewed by Gündüz et al. [9] 
were primary ciliary body tumors as this more anterior 
location may explain the increased incidence of scleral 
necrosis observed in this cohort. It has been reported 
that most cases of radiation-induced scleral necrosis 
were observed while 14% underwent a scleral patch graft 
and 4% progressed to a full-thickness perforation [7]. 
Management options described include observation, ar-
tificial lubrication, tissue glue, conjunctival graft/flap, 
amniotic membrane transplantation, scleral patch graft, 
dermal patch graft, and Tenon’s fascia transposition. 
Factors predictive of scleral necrosis included tumor 
thickness ≥6 mm, ciliary body and peripheral choroidal 
location, and radiation dose to sclera ≥400 Gy to the 
outer sclera. Two of the three cases in our series had an 
anterior location of the tumor but all were < 6 mm in 
height.

A common feature of all three cases is that conjuncti-
val dehiscence and scleral necrosis occurred near the site 
of muscle disinsertion and reattachment. Surgically-in-
duced necrotizing scleritis (SINS) is a destructive form of 
scleritis that can occur at the site of surgical trauma to the 
sclera [10]. SINS has not been previously reported follow-
ing plaque brachytherapy but is a rare complication fol-
lowing any ocular surgery, including strabismus surgery 
involving the extraocular muscles [11]. In our cases, sur-
gical trauma to the sclera from the transscleral biopsy 
and/or muscle disinsertion and reattachment could have 

resulted in SINS. Specifically, given the spatial relation-
ship between the conjunctival dehiscence and scleral ne-
crosis and the operated muscle(s) in our cases, this should 
be considered as a possible etiology.

SINS typically features aggressive necrotizing scleri-
tis requiring treatment with systemic corticosteroids 
and/or immunosuppressive therapy [10, 12]. Few cases 
of SINS following extraocular muscle surgery have been 
reported with a presentation time ranging from 5 days 
to 51 years following surgery. In a large review, 9 of 43 
patients developed SINS at the site of previous muscle 
surgery. Of these, 5 had a mean onset of 21.7 years after 
a single procedure, while the remaining 4 had a history 
of multiple surgeries and a mean onset time of 10 weeks 
[10].

Several possible mechanisms may explain the early 
development of conjunctival dehiscence and scleral ne-
crosis in these patients. First, a direct necrotizing effect 
from the radiation itself could lead to poor wound heal-
ing and subsequent dehiscence; however, the radiation 
doses delivered to these patients was not significantly 
higher than typical doses and the gold covering from the 
COMS plaque would shield the overlying conjunctiva, 
but not the scleral base. Second, given the association 
between the location of conjunctival dehiscence and 
scleral necrosis and the operated muscles, SINS is a pos-
sible etiology though none of the three patients had any 
significant past medical or ocular history suggestive of 
an occult systemic autoimmune phenomenon nor had 
any undergone prior ocular surgery making SINS un-
likely. Moreover, the clinical course was mild compared 
to that which is typical of SINS and all responded well to 
topical treatment, which is in contrast to SINS, which 
usually requires aggressive systemic immunosuppres-
sive therapies. A third possibility is that local mechanical 
trauma and inflammation from the transscleral biopsy 
and the brachytherapy procedure itself could have re-
sulted in poor wound healing. Fourth, these eyes may 
have had an indirect effect secondary to inflammation 
related to rapid tumor necrosis following plaque thera-
py. Finally, given the acuity of these cases, a conjunctival 
microinfection, as seen within the setting of an exposed 
scleral buckle, is possible [13]. While no cultures or oth-
er microbiological studies were undertaken at the time 
of presentation, all eyes responded well to a combina-
tion of topical antibiotics and steroids and did not re-
quire repeat surgery to close the tissue defect. It is un-
likely that this was due to poor wound closure as all con-
junctival sutures were intact on postoperative day and 
week 1.
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Although radiation- or surgery-induced scleral thin-
ning and necrosis are well-known entities, there is a pau-
city of literature indicating limits of scleral tolerability to 
the effects of brachytherapy treatments. Animal studies 
of rabbit eyes showed early disruption of the scleral lamel-
lae at even a low dose of 1 Gy and loss of scleral cells at  
5 Gy [14]. It is possible that preoperative scleral imaging 
with ultrasound biomicroscopy and/or anterior segment 
optical coherence tomography could help detect eyes 
with thin sclera that might be more predisposed to scler-
al necrosis.

While the exact cause of the conjunctival dehiscence 
and scleral necrosis in these patients cannot be identified, 
this remains an exceedingly rare and likely underreported 
complication. However, it is important to recognize that 
this can occur early in the postoperative course and con-
servative management is often successful.
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