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Purpose: Ta deseribe four palienls wilh an enlarging orbila! mass from a swollen 
MIRAgel seleral bucklc lhal simuJated an orbital ncoplasm. 

Methods: In a relrospective. singlc-cenler case series al lhe Oeular Oncology 
Service al WiJis Eyc Hospitalof Thomas kfferson Univcrsity, 4 cycs of 4 palienls 
were referred for evaluation and lreatmenl of a suspecteel orbital tumor. 

Results: The initial presenting features were orbital mass (case I), strabismus (case 
2), and conjunclival mass wilh orbilal extension (cases 3 and 4). Each palient vaguely 
recalled previous uncomplicaled retinal detachmenl surgery 12 10 20 years earl ier. 
Confirmation of lhe buckling implant material was made with the retina surgeon in 3 
cases. A non tender, fornieeal conjunctiva! mass, deep to the Tenon fascia and 
appearing as a translucent firnl elevation was seen in all 4 cases. Axial CT (case I) 
revea!ed a circumseribed anterior temporal orbital mass, believed to be a large 
inc1usion cyst, 4 times thicker than the nasal scleraJ buckJe. Ocular ultrasonography 
depicted an echolucent mass in the episcleral region (cases 3 and 4) that was 2 times 
thicker than the nasal scleral buckle (case 3), Excision was attempted in case j, but 
only piecemeal rernoval was aehieved, Jeading to extensive postoperative intlamrna­
ti on and decreased vision. The other 3 cases were followed conservatively without 
excision because they were each recognized to be a swollen MIRAgel impJant and not 
an orbital tumor. 

Conclusions: MIRAge] scleral buekle material ean greatly enlarge over a period 
of JO years and simulale an orbilal lu mor or orbital eysl. Palients often do nol recall 
details of lhe retinal surgery. Caution is advised regarding exeision of this malerial 
because it is friable and can lead 10 extensive postoperative inflammalion. 

Several materials have been used as scleral buckling 

elements, including silicone sponge, silicone rubber, 

and hydrogel. The hydrogel implant (commercial name 

MIRAgcl, Waltham, Massachusetts) was a popular scleral 

bllckle in the 1980s and early 1990s, as it was marketed 
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as a soft, f1exiblc implant with physical properties allow­

ing it to swell slowly over time, irnproving the bllckling 

effect, Jacking dead space, and minimizing infection. 1-4 

Camplications of MIRAgeI have been reparted. A 

stlldy of 757 eyes with a scleral buckle followed far a 

mean of 6 years revealed that removal of the element was 

nccessary in 9% of those with silicone sponge, I % of 

silicone rubber, and I % of MIRAge1.5 However, most 

authors have noted lhal exlrllsion or complicalions of 

MIRAgel happen after la years' follow-up, and, more 

importantly. that removal of MIRAgel is challenging 

because it typically undergoes fragmenlalion and can 

lead to serious periocular inflammation 5 
-

15 In J997, 

Hwang and Lim lO reported the first case of MIRAge! 
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scleral buckle extrusion and emphasized the long-term 
friability of this material. leading to fragmentation at the 
time of removal. 

In this report we describe 4 patients who were referred 
10 us with an enlarging orbital mass, presumed to be a 
malignancy. All 4 patients vaguely recalled retinal de­
tachment surgery 12 to 20 years earlier without postop­
erative problems. None of the patients had any infonna­
tion regarding the surgical technique or scleral buckling 
element. We suspected MIRAgel implant in 3 patients 
and avoided surgery, but I patient underwent orbital 
exploration for presumed orbital cyst, and piecemeal 
removal ofthe "friable soft mass" was necessary, leading 
to extensive postoperative inflammation. We caution the 
orbital surgeon to recogni7.e this implant and anticipate 
postoperative clinical challenges if this implant is par­
tially removed or disturbed. 

CASE REPORTS
 

A summary of the 4 cases is listed in the TabIe.
 

Case 1 

In 2003, an 82-year-old man noted the onset of a lump 
on the temporal side of lhe right eye for 2 weeks. His 
local ophthalmologist diagnosed orbital tumor and re­
ferred the patient for treatment. He reporled no trauma. 
pain, or knowledge of a foreign body. He recalled cata­
ract surgery OD in 1984 followed by retinal detachment 
surgery in 1988. On examination, visual acuity was 
20/50 OD and 20/25 OS. There was no diplopia or 
proptosis. Ocular motility was 30% limited in abduction 
OD. In the temporal conjunctival fornix, there was a 
translucent mass with overlying intact white Tenon fas­
cia and prominent conjunctiva! vessels (Fig. I). The firm 
mass measured 20 mm vertically and 15 mm horizon­
tally. On ophthalmoscopy. the retina was Ilat and sclcral 
buck!ing effect was noted. 

Axial CT revealcd a circumscribed epibulbar mass in 
the right lacrimal gland fossa indenting the globe anct 
showing density similar to brain tissue in its lateral 
aspect but similar to a cyst in its medial aspect. On CT, 
the temporal "mass" was 4 times thicker than the nasa I 
portion of the buckle. Our initial diagnosis was chronic 
postoperative inclusion cyst, and surgical excision was 
advised. 

At surgery, the mass was exposed through a conjunc­
tival approach and found to be a swollen foreign body 
that had folded on itself, consistent with MIRAge! 
buckJe. The tempora] mass was friable and removed 
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34 C. L. SHIELDS ET AL. 

FIG.1. Case 1. An 82-year-old man had an orbital mass that proved to be a swollen MIRAgel scleral buckle used for retinal detachment 
repair 15 years earl ier. A, Mass was palpable through the temporal eyelid; deep conjunctival involvement was noted. B, Close-up view 
of mass reveals translucent material underlying white, fibrous Tenon capsule and prominent vessels. Note that the eye is pushed 10 mm 
nasally by the mass. This appearance is similar to a large orbital inclusion cyst. C, CT shows temporal mass indenting the globe with 
dense temporal portion and more lucent medial portion. Much smaller nasal portion of scleral buckle is noted at nasal equator of the 
eye. D, At surgery, the mass proved to be a swollen MIRAgel implant that had buckled on itself. 

piccemcal, and thc rcmainder of thc buckle was Ieft 
intact. Thc undcrlying sclera was thin. After surgcry, 
massivc orbital swelling cnsucd with eyelid edema, cor­
ncal striae, keratic prccipitates, hypopyon, and pOOf view 
of thc fundus caused by corneal changes. Systcmic and 
topical antibiotics werc instituted for concern for possi­
bic endophthalmitis. anc month and 4 months later, 
rcpcat surgery to remove the rcmaindcr of the discohc­
sive buckle was performed. On follow-up, 10 months 
later, the eye was hypotonous and quiet, with visual 
acuity of 20/200 as the result of striate keratopathy. The 
retina was attached. 

Case 2 

In 2004, a 79-year-old woman with breast cancel' was 
noted to have a mass in the left anterior orbit, near the 
lacrimal gland fossa and referred with the diagnosis of 

Ophrhal Plast Reconsir Surg. Vol. 21. No. I. 2005 

possible metastatic tumor. Shc gave a history of long­

standing amblyopia and mild esotropia OS from age 2 
years, but over the past 6 months, the esotropia had 

progressively worsened (Fig. 2). In 1991, a retinal de­

tachment OS was repaired with a scleral buckle. On our 

examination, the visual acuity was 20/60 00 and 20/400 
OS. There was 45 prism diopters of left esotropia with 

only 10% abduction, 20% supraduction, 80% infraduc­

tion, and full adduction. In the temporal conjunctival 

fomix, deep to the Tenon fascia, thcre was a translucent 

mass measuring 20 mm vcrtieally and 15 mm horizon­

tally. Thc mass eould be barely paJpated for 2500 around 
the globe and was believed to represcnt a swollen seleral 
buckle. Axial CT disclosed a mass in the lacrimal gland 
fossa adherent to the globe. Coronal CT showed the mass 
partially encircling the globe. The final diagnosis was 
swollen MIRAge I buckle, and observation was advised. 

- I 
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FIG. 2. Case 2. A 79-year-old woman had an orbital mass thaI 
proved to be a swollen MIRAgel scleral buckle used for retinal 
detachment repair 13 years earlier. A, Patient presenled with 
worsening lef! esotropia, B, Translucent mass was noled in 
conjunctival fornix with overlying intact Tenon fascia and prom­
inent conjunctival vessels. Observation was advised. 

Phone consuJtation with the retinal surgcon confirmed 
the placement of MIRAge!. Follow-up 6 months later 
showed relatively stable findings. 

Case 3 

In 2004, a 46-year-old man feIt a painless mass su­
perotemporal 00 for I week. His local ophthalmologist 
diagnosed orbital-conjunctival tumor and rcferred the 
patient for treatment. He denied trauma. He recalled 
cataract surgery 00 in 1992 followed the same year by 
retinal detachment surgery 00. On examination, visual 
acuity was 20/1 00 00 and 20/20 OS. There was no 
diplopia or proptosis, and ocular motility was intact. The 
left eye was unremarkable. In the superotemporal fornix 
of the 00, emanating from the lacrimal gland fossa, was 
a translucent mass deep CO the Tenon fascia and measur­
ing 10 mm in greatest diameter (Fig. 3). The firm mass 
was noninjected and non tender. UJtrasound confirmed an 
oval epibulbar mass with scleral indentation and mild 
shadowing of orbital echoes. By ultrasound, the temporal 
"mass" was 2 times thicker than the nasal buckJe. Oph­

thalmoscopy of the right eye confirmed tlat retina with 
scleral indentation. The diagnosis was swollen scleral 
buckle (MIRAge]), and observation was advised. Fol­
low-up of 3 months revealed stabie findings. 

Case 4 

In 2004, a 38-year-old man was noted by his ophthal­
mologist to have a dark mass deep in the right fornix and 
extending in the orbit, suggestive of a melanocytic tu­
mor. He recaJled trauma to the right eye followed by 
retinal detachment and repair approximately 20 years 
earlier. On examination, visliaJ acuity was 20/20. both 
eyes. There was no proptosis or dysmotility. In the 
superonasal fornix there was a grey-bllle mass deep to 
lhe Tenon fascia eXlending for 30 mm circllmferentially 
and 12 mm in thickness (Fig. 4). The mass was fixed to 
the globe, and overlying remnants of white sutures re­
mained. Ocular ultrasound disclosed an epibulbar dense 
mass wilh orbilal shadowing, consistent with scleral 
buckle. The diagnosis was swoJlen scleral buckle (MI­
RAge!), and observalion was advised. Phone consulta­
tion with the retinal surgeon confirmed the placement of 
MIRAge!. 

DISCUSSION 

Orbital foreign body simulating an orbital tumor is 
uncommon. In an analysis of 1264 consecutive patients 
wilh orbital tumors and simulating lesions, only 2 « 1%) 
proved to have a foreign body, and both were young 
patients, 17 and 28 years of age. 16 Similarly, foreign 
body in the conjunctiva sin'1ulating tumor was found in 
only 11 « I%) of 1,643 consecutive patients with con­
junctival tumors. I? In many instances. patients with 01'­

bital or conjunctival foreign body give a history of 
trauma or surgery with specific details of the foreign 
matcrial, thus avoiding diagnostic confusion. Addition­
ally, enlargement or "growth" of a foreign body, espe­
cially the commonly used silicone sclcral buckling cle­
ment, is distinctly unusua!. All 4 patients in this report 
werc suspected by the referring physician to have an 
orbital tumor as the result of thc ncw onset of the orbital 
mass. In no case was the patient aware of the specific 
technique or scleral buckling material used by the retina 
surgeon at the time of previous retinal detachment sur­
gery. 

MIRAgcl is a hydrogel (copoly methylacrylate-2-hy­
droxyethyl acrylate), which is a hydrophilic material 
f0l111ed from 3-dimensional polymer networks. I Hydro­
geis are low-molecular-weight subslances that are per­
meable to water and can absorb and slowly release 
waler-soluble subslances such as antibioLics. 3 This elas-
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A 

FIG. 3. Case 3. A 46-year-old man had an orbital mass that proved to be a swollen MIRAgel scleral buckle used lor retinal detachment 
repair 12 years earlier. A, Patient noted a palpable mass through the eyelid temporally. B, Panoramic image shows chorioretinal scars 
and high scleral buckling effect 12 years alter retinal detachment surgery. C. Mass was lound to be translucent, with overlying prominent 
conjunctival vessels. Like a circumlerential scleral buckle, the large mass appeared to encircle the eye. D, Ultrasonography confirmed 
6 mm ol ocular indentation by echolucent mass with orbital shadowing. This was twice the thickness ol the nasal portion of the scleral 
buckle. Observation was advised. 

tic buckling material was shown to be as effective as revealed some complications related to extensive swell­
silicone rubber or sponge and believed to be possibly ing of the implant 7 These included conjunctiva] buIging, 
superior as the result of its low risk for infection. Early implant migration, and rarely implant eros ion in the eye, 
reJated complications in the first 4 to 5 years were occasionally with pOOl' visual outcome. Removal of im­

4reponedly minima1. 3
• However, long-term observations plant material was particularly difficult because frag­

of hydrogel implants at approximately 7 to I1 years mentation of the swollen, friable material with piecemeal 
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FIG. 4. Case 4. A 38-year-old man had a blue-gray orbital 
mass extending into the conju nctiva 20 years after retinal de­
tachment surgery. Note white sutures overlying the large buckle. 

removal was encountered. In one case, a fragment of 
hydrogeilloated through the eroded sclera in the vitreous 
cavity.7 

In 2003, Le Rouic et al. 6 compared complications 
from various buckling elements and found that MIRAgel 
complications occurred much later (mean, 92 months) 
than solid silicone (mean, I1 months) and silicone 
sponges (mean, 19 months). The progressive swelling of 
MIRAgel led to limitation of ocular motility, diplopia, 
ocular pain, ocular inllammation, and protrusion of the 
bucklc beneath the eyelids, necessitating removal in 34 
of 38 eyes (90%). The rate of buckle infection was much 
lower with MIRAgcl than other buckling materiaJs. In 
2003, Li et al. 13 cautioned that complications of this 
material could be on the rise because it was used exten­
sively in the past decade. and most complications occur 
approximately 10 years aftel' placemcnt. Difficult rc­
moval should be anticipated. 13 

SwoJlen MIRAgel can resembIe an orbital tumor. In 
2002, Braunstein 12 described a patient who had diplopia 
and an orbital mass 13 years aftel' MIRAgel buckle. On 
MRI, there was no indentation of thc eye and, in fact, the 
swollen buckJe had folded on itsclf. crcating an orbital 
mass effect. The buckle had expanded 4-fold in volume, 
and tedious removal was encountered. Case I in our 
series showed similar folding of the buckJe on itself 
secondary to swelling, leading to the appearance of a 
knuckle. To avoid buckle fragmentation at removaJ, Le 
Rouic et al. 18 advised opening the conjunctiva gener­
ously and using cryoextraction rather than forceps ex­
traction. 

The orbital surgeon should be aware of the orbital 
complications of retina] detachment surgery. PreviolIs 

reports on orbital complications from scleral buckles 
have described clear or hematic orbital cystS. 19

-
21 From 

the reslilts in this report, we add the complication of 
MIRAgeI that includes marked late onset swelling of the 
implant, simulating a solid or cystic tumor. In each of our 
4 cases, the patient was referrcd by an ophthalmologist 
with a newly diagnosed. enlarging orbital mass. In 3 
cases, the mass was visible in the superotemporal orbital 
region near the lacrimal gland fossa, raising concern for 
a lacrimal gland tumor. In each case, the mass proved to 
be swollen MIRAgel implant. MIRAgel has subse­
quently been rcmoved from the market. However, many 
patients have this impJant and are at risk for development 
of the problems scen in Dur cases. II is not known if 
injection of corticosteroids might minimize the tissue 
swelling. The orbital surgeon should recognize this im­
pJant and be prepared for challenging surgical removal if 
necessary. 
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