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Established Facts

•	 Intravitreal silicone oil can migrate or extravasate out of the eye.
•	 Silicone oil can incite a granulomatous inflammatory response.

Novel Insights

•	 The size and appearance of a subconjunctival-orbital silicone oil granuloma can mimic malignancy. A 
history of silicone oil injection may be relevant when evaluating orbital masses.

•	 In addition to light microscopy, scanning electron microscope-energy dispersive spectroscopy con-
firmed that silicone oil was present in the patient’s mass.

DOI: 10.1159/000501295
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Abstract
We report a large subconjunctival-orbital granuloma in a 
51-year-old male presenting with a blind painful right eye 
and marked chemosis 15 months after undergoing vitrec-
tomy and silicone oil retinal tamponade for retinal detach-
ment with no reported intraoperative complications. Gross 
and histopathologic examination of the enucleated eye and 
episcleral tumor revealed a bosselated mass measuring 17 × 
10 × 5 mm containing prominent vacuoles with surrounding 
epithelioid histiocytes and foreign body multinucleated gi-

ant cells. Such a large silicone-induced orbital granuloma 
following uncomplicated retinal surgery in a grossly intact 
eye has not been previously reported to the authors’ knowl-
edge. High intraocular pressure and emulsification of oil may 
facilitate silicone extravasation through scleral wounds after 
retinal surgery. © 2019 S. Karger AG, Basel

Introduction

Intravitreal silicone oil tamponade is often employed 
for patients with complex retinal detachments. Large or-
bital lipogranulomas masquerading as lymphoid lesions 
or neoplasms have developed following corticosteroid in-
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jections, the use of paraffin-containing ointment plugs in 
sinus surgery, and after trauma to the eye [1, 2]. In the 
case of silicone oil used for retinal tamponade, mostly 
small to moderate extraocular granulomas have been re-
ported [3, 4]. However, Couch et al. [3] have described a 
large posterior orbital silicone oil granuloma found inci-
dentally during enucleation. Additionally, a subconjunc-
tival silicone granuloma in the setting of endophthalmitis 
with a scleral melt has been recently reported. It was no-
tably larger than another silicone granuloma that devel-
oped secondary to silicone oil leakage through an Ahmed 
glaucoma drainage device [4]. To the authors’ knowledge, 
a silicone oil-induced granuloma presenting as a large or-
bital tumor-like mass on external examination has not 
been described in the presence of a grossly intact scleral 
wall.

Case Report and Results

A 51-year-old white male with diabetes mellitus and 
renal failure requiring hemodialysis presented 15 months 
after undergoing right eye pars plana vitrectomy, mem-
brane peel, endolaser, and silicone oil tamponade, per-
formed elsewhere, for a tractional retinal detachment. He 
complained of a blind and painful right eye as well as a 
large mass tensing the right orbit, but could not date the 
onset. A large smooth, pale subconjunctival mass was ev-
ident in the superior lateral and nasal orbital areas associ-
ated with marked chemosis (Fig. 1). The mass restricted 

abduction and supraduction of the eye. B-scan ultraso-
nography revealed that the mass extended posteriorly to 
the mid-orbit. Visual acuity in the right eye was no light 
perception. Examination demonstrated a relative afferent 
pupillary defect in the right eye. Intraocular pressure was 
22 mm Hg. Other findings included diffuse 3+ injection 
of the bulbar conjunctiva and neovascularization of the 
right corneal stroma along the inferior edge of the mass.

The patient underwent a right transconjunctival tu-
mor excision and concomitant enucleation of his blind 
and painful eye. The tumor was dissected free of the or-
bital tissues temporally to the level of the globe equator. 
During surgery, examination revealed orbital tumor 
abutting thinned sclera. On deeper surgical dissection to 
the level of the orbital apex, silicone oil was encountered 
that evidently leaked from the globe. After oil was re-
moved from the orbit, the eye was enucleated en-bloc 
with the attached tumor and sent for pathology analysis. 
Gross examination in the pathology laboratory after for-
malin fixation revealed a firm, gray tumor adherent to 
the sclera temporally. The unencapsulated mass mea-
sured approximately 17 × 10 × 5 mm. The tumor at-
tached to the globe was divided with a sharp blade leaving 
approximately a third of the mass attached to the sclera 
to allow placement of the globe and a portion of the tu-
mor on separate standard-width (75 × 25 mm) micro-
scope slides. Representative sections of the separated tu-
mor and horizontal sections of the globe were submitted 
for routine paraffin processing. Microscopy revealed that 
the tumor was tightly bound to the sclera and consisted 
of variably sized vacuoles that were predominantly 
spherical and coalescent in several areas. These vacuoles 
were lined by connective tissue containing epithelioid 
histiocytes including several foreign body multinucleat-
ed giant cells, some containing presumed phagocytosed 
oil droplets and pigment granules (Fig. 2). Most of the 
vacuoles were empty, typical for silicone oil, which is of-
ten lost in processing of standard tissue sections [5]. Col-
lections of round cells including many plasma cells and 
lymphocytes surrounded a number of vacuoles. Some 
large vessels containing red cells were present in interva-
cuolar tissues.

Scanning electron microscopy with energy dispersive 
X-ray spectroscopy (SEM-EDS) of the tissue in situ in the 
paraffin block was done, which allowed examination of 
the vacuolar contents, which had been lost in further pro-
cessing. SEM-EDS confirmed the presence of the element 
silicon in some of the vacuoles (Fig. 3). EDS identifies el-
ements but cannot identify compounds. Thus, the find-
ings by light microscopy plus the demonstration of the 

Fig.  1. Clinical presentation. The patient presented with a large 
mass in the right superior lateral orbit 15 months after right eye 
retinal detachment repair with silicone oil tamponade. Abduction 
and supraduction of the blind and painful eye were severely re-
stricted.
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Fig. 2. Histopathologic features of the enucleated eye showing ex-
tra- and intraocular granulomatous inflammation due to silicone. 
a Relationship of orbital mass adherent to intact sclera. Periodic 
Acid-Schiff, whole slide image. b Orbital tissue with granuloma-
tous reaction (circled) to silicone deposits in the variably sized vac-
uoles (v), now empty due to processing. Hematoxylin-eosin. Orig-
inal magnification, ×125. c–f Intraocular tissue deposits of silicone. 
c Silicone deposits in the limbal conjunctiva as well as angle closure 

(other structures are labeled for orientation). Periodic Acid-Schiff. 
Original magnification, ×40. d Subepithelial conjunctiva shows re-
tained refractile silicone in several vacuoles shown best by dark-
field illumination (inset). Periodic Acid-Schiff. Original magnifi-
cation, ×200. e Silicone phagocytosed by macrophage giant cells 
(circled). bv, blood vessel. Periodic Acid-Schiff. ×400. f Refractile 
silicone in Schlemm’s canal (in rectangle). Periodic Acid-Schiff. 
×400.
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element silicon supports the identification of the deposits 
as silicone [5]. The mass was diagnosed as a benign sili-
cone oil granuloma.

Other notable findings included encasement of the in-
ferior oblique muscle belly anterior nasally by an exten-
sion of the mass and probable granuloma interference 
with the superior oblique between the trochlea and its 
posterior insertion on the globe. The pathology examina-
tion could not precisely explain the motility disorder but, 
given that there were conjunctival bulges nasally and tem-
porally, simple mass effect may have contributed to his 
motility deficits. 

A presumed inadvertent intraoperative perforation 
was present superiorly although no leaking fluid was 
noted at gross examination even by tensing the globe. 
There was a staphyloma at 12 o’clock, just nasal to the 
mass. However, there were small vacuoles or bubbles 

within the temporal mid- and peripherally degenerated 
retina, presumably from incorporated silicone oil drop-
lets. No multinucleated giant cells were seen within the 
retina or choroid. Histopathology also revealed periph-
eral anterior synechiae-induced angle closure (Fig.  2) 
and a cupped optic nerve, suggesting that both his vision 
loss and pain may have stemmed from secondary glau-
coma.

Discussion/Conclusion

To the authors’ knowledge, this is the first report of 
such a massive orbital silicone oil-induced granuloma 
without an obvious communication between the intra-
ocular and extraocular space. It restricted extraocular 
movements due to its size and perhaps also due to extra-

a b c

d e f
C Si

Fig. 3. SEM-EDS images (backscattered electron images; bright-
ness depends on average atomic number of tissue). a Low-power 
section, labeled *  vitreous cavity, **  sclera, ***  limbal-episcleral 
nodule, or an extension of a larger mass, with variably sized vacu-
oles. b A high-power section of the limbal-episcleral nodule show-
ing scattered deposits, one of which (indicated by the “+” sign) was 
analyzed by EDS. The tissue components are labeled as follows: v, 
vacuoles (mostly empty); t, intervacuolar tissue; d, deposits. c EDS 
spectrum of the deposit indicated in b, showing a prominent sili-

con (Si) peak relative to the carbon (C) peak from the paraffin sub-
strate. d Lower magnification of the area shown in b that reveals 
further deposits (d, brighter white) as well as empty vacuoles (v). 
e, f EDS distribution maps for carbon (C, shown in red) and silicon 
(Si, shown in green), which confirm the spatial distribution of sil-
icon in (brighter) deposits and to a lesser degree in intervacuolar 
tissue, and absence in empty vacuoles, where carbon from the par-
affin substrate is the major finding. The matching arrows point to 
corresponding areas in images d–f.
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ocular muscle impairment. Like other granulomas de-
scribed previously, this presentation initially raised con-
cerns of malignancy [1, 2].

The histology of silicone oil-induced granulomas is 
characterized by nonbirefringent, variably sized round 
vacuoles that are often empty in routine histology paraf-
fin sections, accompanied by histiocytes and multinucle-
ated giant cells containing intracytoplasmic microvacu-
oles [6].

Silicone oil does not consistently provoke an immune 
reaction, and multinucleated giant cells have not always 
been present in silicone granulomas [7, 8]. Enhanced 
binding of serum IgG to silicone has been postulated to 
correlate with an exaggerated immune response and 
postoperative complications [9]. However, Shaikh et al. 
[10] did not find such an association. Only one patient 
with a connective tissue disorder exhibited significant 
IgG binding levels and scleral buckle extrusion. IgG levels 
in the current patient were not obtained as no indications 
of an autoimmune disease were present. Silicone oil mi-
gration does not appear to depend on the length of time 
silicone oil is in the eye [7], and migration out of the eye 
is uncommon. Federman and Schubert [11] reported a 
2.7% incidence of extravasation of oil into the subcon-
junctival space that is usually through sclerotomy sites. 
Fortunately, silicone oil leak is uncommon as a complica-
tion of retinal surgery involving instillation of oil, and is 
most likely due to inadequate wound closure. In this case, 
the silicone oil could have migrated through the superior 
staphyloma. Risk factors for staphyloma, including scle-
ritis, infectious processes, or connective tissue disorders, 
could not be definitely excluded in our patient. The pa-
tient did not have severe myopia. As described by Robert-
son [12], a staphyloma present at the time of retinal de-
tachment surgery may require reinforcement.

The superior staphylomatous sclera, elevated intraoc-
ular pressure, and possible emulsification of oil may all 
have contributed to migration of silicone oil to the orbit 
in our patient. Time (15 months) may have allowed the 
mass in our patient to expand markedly. It is unclear why 
the silicone oil did not diffuse and instead developed into 
a solid mass. Cases of silicone oil migrating to the eyelid, 
a reasonable end of a forward path, occurred between 12 
months and 19 years following silicone oil injection [4].

The mass in our case is similar to that which developed 
in an eye that underwent pars plana vitrectomy and sili-
cone oil tamponade for severe endogenous Klebsiella en-
dophthalmitis and underwent evisceration. However, 
unlike our case, there was an obvious path for silicone oil 
extrusion through an area of scleral melting [4].

In conclusion, this report of an orbital and periocular 
silicone oil-induced granuloma, presenting as a superior, 
temporal, and nasal externally evident, subconjunctival 
tumor, adds one additional scenario to the list of compli-
cations of silicone oil injection.
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