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Abstract

Background: Silicone oil (SO) has been demonstrated with concrete efficacy
and safety in the therapy of complex vitreoretinal diseases. SO is schemed to
be cleared within several weeks or months after tamponade, but it’s inevitable
for permanent or residual SO in a fraction of patients under extremely com-
plicated clinical conditions. Here, we presented a case of silicone oil removal
after 10 years, mainly to observe the disadvantages of long-term persistence.
Case presentation: A 69-year-old female with pathologic myopia denied
trauma history who had undergone pars plana vitrectomy (PPV), retinal
reattachment, laser, and silicone oil tamponade in 2012 presented to our hos-
pital with eye pain and headache, no light perception of her right eye for six
months. The slit-lamp biomicroscopy examination for OD indicated evident
conjunctival congestion, new blood vessels invasion to the limbus, foggy
edema of corneal epithelium, folds of Descemet’s membrane and corneal en-
dothelial edema. There were obvious emulsified silicone oil particles above
the anterior chamber. Goldmani’s applanation tonometry test revealed the
intraocular pressure was as high as 45/17mmHg. From ocular ultrasound, we
saw that the vitreous cavity was filled with silicone oil in right eye; as for the
left eye, it showed marked axial elongation and posterior scleral staphyloma.
We were unable to obtain more information from fundus photography and
macular optical coherence tomography (OCT) due to edema of the cornea.
After the silicone oil was removed successfully from her vitreous cavity, al-
though there was no improvement in the patient’s vision (no light percep-
tion), she was still satisfied with the relief from eye pain and headache bene-
fited from the reduction of high intraocular pressure (Goldmann’s intraocular
pressure decreased to 19/14mmHg). Conclusion: Patients after PPV should
remove silicone oil in time to avoid corneal damage, intraocular hyperten-
sion, lens opacity and retinal damage induced by long-term silicone tampo-
nade.
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1. Background

Silicone oil (SO) is one of the most appropriate endotamponade agents with nu-
merous application in pars plana vitrectomy (PPV) with excellent characteristics
of inertness optical transparency, as well as surface tension and high viscosity
[1]. SO has demonstrated superiority in complicated courses including prolifera-
tive diabetic retinopathy, giant retinal tears, and heavy ocular trauma. It is gen-
erally recommended to remove SO after anatomical success since long-term re-
sidual SO in the vitreous cavity might generate various complications. Although
the majority of these could be managed with drugs or subsequent surgeries, the
risk for refractory secondary glaucoma and SO-related visual damage still exists
and the underlying mechanism needs unravelling [2].

Herein, we report a case of silicone oil removal after 10 years, mainly to ob-

serve the disadvantages of long-term persistence.

2. Case Presentation

A 69-year-old female with pathologic myopia denied trauma history who had
undergone pars plana vitrectomy (PPV), retinal reattachment, laser, and silicone
oil tamponade in 2012 presented to our hospital with eye pain and headache, no
light perception of her right eye for six months. The patient had a vision of 5/50
in OS (-8.50 DS/-0.75DC x 90°). The slit-lamp biomicroscopy examination of
OD revealed the patient had evident conjunctival congestion, new blood vessels
invasion to the limbus, foggy edema of corneal epithelium, folds of Descemet’s
membrane and corneal endothelial edema. There were obvious emulsified sili-
cone oil particles above the anterior chamber (Figure 1(A)). The intraocular
pressure was as high as 45\17mmHg via Goldmani’s applanation tonometry
examination. From ocular ultrasound, it could be observed the vitreous cavity
was filled with silicone oil (Figure 1(C)) and no more information from fundus
photography and macular optical coherence tomography (OCT) due to edema
of the cornea (Figure 1(E), Figure 1(G)). For the patient’s left eye, we saw a very
obvious elongation of the axial length, posterior staphyloma, choroidal atrophy
and myopic macular hole (Figure 1(B), Figure 1(D), Figure 1(F), Figure 1(H)).
She was completed with blood routine test, blood coagulation function and blood
biochemistry. We can confirm that her general condition can withstand the opera-
tion. Two days later, we successfully removed the silicone oil from her vitreous
cavity, although the patient’s vision did not change, her ocular hypertension was
relieved (19/14mmHg by Goldmann's applanation tonometry), and the patient’s
eye pain and headache were relieved. In addition, her conjunctival congestion was

reduced, as was the degree of corneal haze and edema (Figure 2(A), Figure 2(B)).
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Figure 1. The patient underwent anterior segment photography, ocular ultrasound, fundus photography and macular OCT before
silicone oil removal. (1(A), 1(C), 1(E), 1(G): right eye; 1(B), 1(D), 1(F), 1(H): left eye).

Figure 2. The patient underwent anterior segment photography, ocular ultrasound, fundus photography and macular OCT after
silicone oil removal (2(A), 2(C), 2(E), 2(G), 2(I): right eye; 2(B), 2(D), 2(F), 2(H), 2(]): left eye).

From ocular ultrasound, we observed a small amount of silicone oil droplets re-
mained in the vitreous cavity and axial elongation and posterior scleral staphy-
loma (Figure 2(C)). Since the cornea was still cloudy and edema, we were still
unable to observe the fundus through fundus photography and macular OCT
(Figures 2(E)-(H)). The corneal epithelium was intact, the Bowman membrane
was scarred, the corneal stroma irregularities and the Descemet’s membrane
shrank and partially separated from the endothelial cell layer (Figure 2(I), Fig-
ure 2(])). It was a pity that we did not perform corneal OCT before silicone oil

removal.

3. Discussion

Ophthalmic silicone oil (SO) is a kind of synthetic polydimetilsiloxanes that
presents a lower density than water but a similar refractive index compared with
the vitreous. The viscosity of SO may vary from 1000 - 5000 Centistokes accord-
ing to the type of molecule [3]. The intraocular SO could limit the movement, as
well as separate the cytokines between the anterior and posterior segment of the
eye. Due to such favourable advantages SO is an optimal option in difficult cases

including those with giant retinal tears and proliferative vitreoretinopathy [4].
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However, a variety of complications particularly relating to longer-term tam-
ponade cannot be ignored. A frequent modification occurs to silicone oil emulsi-
fication and duration of the SO tamponade is considered as the most significant
factor [5]. The mean emulsification time was 13.2 + 4.8 months ranging from 5
months to 24 months and most cases presented the typical time course [6]. The
investigator also explained it as repetitive shear force provided by ongoing nys-
tagmus might promote the speed of SO emulsification [7]. So far the recom-
mendations for removal of SO ranges from 3 months to 6 months, but there is
no agreement on the most optimal timing for which the most important reason
is the lack of sufficient knowledge about intraocular SO emulsification including
the mechanism and duration of the entire process. Our patient has been filled
with silicone oil for 10 years, and her visual function is lost, which is really un-
fortunate.

The permanent contact of SO was thought to take responsible for SO-induced
corneal complications [8], but Szaflik et al [9] performed confocal microscopy
of the cornea for those patients with residual SO in the anterior chamber and
examined the stromal abnormalities and corneal endothelium lesions from
which revealed some corneal alteration had occurred in patients without disloca-
tion of SO into the anterior chamber. Foulks GN et a/ [10] used light and elec-
tron microscopy to confirm endothelial cell damage in patients who developed
corneal complications following the use of intraocular SO. The loss of endotheli-
al cells, together with the formation of a posterior collagenous layer and irregu-
lar fibrous scarring, correlates with clinical corneal edema and the appearance of
endothelial and deep stromal irregularities [10]. We recommend that patients
requiring the utilization of intraocular SO tamponade be monitored by a com-
bination of slit-lamp examination, specular microscopy and corneal thickness
measurements to determine the relative corneal endothelial tolerance to the sili-
cone oil.

Secondary glaucoma can occur in both the early and late postoperative stages.
In the early period, an excessive amount of SO, a pupillary block, SO into the
anterior chamber, inflammation and utilization of steroids could contribute to
the elevation of IOP. Additionally, patients with any complication including
preexisting glaucoma, iris neovascularization, aphakia, and chronic uveitis con-
front a higher risk of secondary glaucoma [11]. For the late postoperative stages,
a pupillary block, rubeosis iridis, synechial angle closure, and dislocation of
non-emulsified SO droplets into the anterior chamber may take responsibility
for subsequent glaucoma. Progressive SO emulsification and migration into the
anterior chamber could induce oxidative stress to change the trabecular mesh-
work which results in a reduction of aqueous outflow and eventually contributes
to chronic elevation of IOP [12]. Interestingly, in this case, the patient did not
have eye pain and headache until 6 months before the operation. On the other
hand, animal experiments also confirmed that after SO droplets migrated into
the anterior chamber for 8 weeks, the reduction of ganglion cells and axons

could reach 80% and 60%, respectively due to the increase of IOP instead of the

DOI: 10.4236/0joph.2023.131004

33 Open Journal of Ophthalmology


https://doi.org/10.4236/ojoph.2023.131004

M. T. Bai

retinal toxicity of SO itself [13].

Although SO is widely applied as intraocular tamponade, the risk of vision
loss either during tamponade or after removal could not be ignored. Functional
and morphological alterations with various durations of tamponade could be
induced by the intraocular SO, and the positive correlation between the duration
of SO tamponade and the final visual acuity in retinal detachment (RD) patients
was observed [14]. Multiple studies indicated that intra-retinal cysts and retinal
thinning caused by SO tamponade and ganglion cell apoptosis may be the reason
for vision loss [15]. Santos ef al [16] suggested that SO could impact the mem-
brane integrity and lysosome metabolism of retinal cells, which contributed to
further retinal cell damage or photoreceptor autophagy. Klettner A [17] found
that microglia absorbed SO droplets which induced metabolic reprogramming
and secretion of IL-6 and IL-8. The neurotoxic effects of IL-8 have been described
before [18]. Long-term exposure of SO for microglia could induce persistent
pro-inflammatory alterations and elevation of pro-inflammatory cytokines
which contribute to pro-inflammatory status and network developing neurotox-
icity of microglia [19]. We are also inspired by this case. We are conducting an-
imal experiments in rhesus monkeys. We found that after 6 months of silicone
oil tamponade, the pyroptosis of ganglion cells increased. This experiment has

not been completed yet.

4. Conclusion

In conclusion, SO should be removed in time after PPV. Furthermore, a deeper
understanding of SO tamponade pathogenesis may help to improve the visual

outcome after surgery in the future.
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