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Abstract
Purpose: To report unprompted closure of spontaneous macular hole secondary to inadvertent subfoveal
per�uorocarbon after vitrectomy surgery.

Patients& Methods: We present a case of a retained large single subfoveal PFCL droplet following
vitrectomy and silicone oil injection for subtotal rhegmatogenous retinal detachment (RRD) that showed
spontaneous release 4 weeks postoperatively, with subsequent development of full thickness macular
hole (FTMH) which completely closed later on after silicone oil removal without internal limiting
membrane peeling.

Results: Marvelous anatomic and visual improvement after spontaneous closure of MH.

Discussion: Few complications have been associated with use of PFCLs. The most common is
postoperative residual PFCL in vitreous cavity or in the anterior chamber. Subretinal retention of PFCL has
been reported and it has the most signi�cant ocular toxicity but spontaneous release of subfoveal PFCL
without surgical interference has rarely been reported.

Conclusion: Different behaviors of subfoveal PFC droplets may occur.

Introduction
Per�uorocarbon liquids (PFCLs) have become a regular surgical tool in the repair of retinal detachments
complicated by proliferative vitreoretinopathy, giant retinal tears, and other conditions. However,
Subfoveal per�uorocarbon liquid (SPCL) is a rare but important complication of vitreoretinal surgery.
Since the introduction of per�uorocarbonated liquids to date, very few publications have focused on this
topic.1 Subfoveal PFCL may be visually threatening, and prompt surgical removal or displacement is
indicated according to the visual prognosis.1 While peripheral subretinal PFCL can often be observed.
Also, migration of peripherally located droplets towards the fovea is noticed, although the mechanisms of
migration remain unclear.2 Spontaneous resolution of subfoveal PFCL without surgical intervention has
rarely been reported.3 We present a case of a retained large single subfoveal PFCL droplet that
spontaneously released in unusual behavior.

Case Report
Male patient 52years old presented with subtotal rhegmatogenous retinal detachment with single large
upper equatorial break (10–12 o' clock) with macula off in the left eye with visual acuity of hand
movement. He underwent pars plana vitrectomy and silicone oil injection. Transconjunctival 23 gauge 3-
port PPV technique using the Eva surgical system (DORC), and a noncontact wide-angle viewing system
BIOM (Binocular Indirect Ophthalmoscope; Oculus, Wetzlar, Germany) were used. Posterior vitreous
detachment was created using aspiration by a vitreous cutter with Triamcinolone. PFCL was used to
stabilize the posterior pole and the vitreous base was shaved 360 degrees as safe as possible without
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lensectomy using high-speed vitreous cut rates (8000–9000 cuts/min) and low vacuum settings (100–
150 mmHg). Internal limiting membrane peeling or retinectomy were not performed. Subretinal �uid was
drained anteriorly through the original break with the assistance of PFCL by injection with 23 G dual bore
cannula (MedOne Surgical, Sarasota, USA) keeping the injection within the single PFCL bubble to avoid
“satellite” bubbles followed by Air-PFC exchange. Endolaser photocoagulation was performed around all
identi�able retinal tears. Silicon-air exchange using silicon oil 5000 centistokes was performed. On
postoperative day 1 and then at postoperative week 1, the patient had counting �ngers vision with retinal
attachment under silicone oil, but a subfoveal PFCL droplet was noted on ophthalmoscopy (Fig. 1A) and
con�rmed with optical coherence tomography (OCT) imaging, which revealed a focal area of severely
thinned retinal tissue overlying the droplet with omega sign (Fig. 1B). After 2 weeks VA improved to 0.1 &
patient complained of metamorphopsia. The decision was made to aspirate PFCL by 41 G cannula after
1 week. The patient came at the time, but he complained of marked drop of vision with central scotomas,
VA was counting �ngers 2 m. Fundus examination showed development of full thickness macular hole
with disappearance of PFCL droplet which was con�rmed by OCT (Fig. 2). We preferred to follow the
patient and after 4 months from original surgery, he underwent phacoemulsi�cation with intraocular lens
implantation and silicone oil removal (SOR) without any ILM peeling & subretinal or intravitreal PFCL was
never identi�ed. In the 1st day & 1st week post SOR fundus examination showed attached retina with
FTMH & VA was 0.05. On postoperative 3rd week, he noticed improvement in his vision 3 days before the
visit. By examination VA was 0.4 and ophthalmoscopy was performed, demonstrating closure of MH.
OCT performed that day revealed a restored foveal depression. Without any surgical intervention, these
architectural changes improved over the subsequent months, with restoration of the ellipsoid zone at the
fovea (Fig. 3). His visual acuity improved to 0.7 after 3 months of silicone oil removal.

Discussion
Subretinal per�uorocarbon retention is a potential adverse consequence after PFC use in retinal
detachment repair. Though, posterior migration of peripheral subretinal PFC toward the fovea is a
recognized phenomenon, spontaneous peripheral migration away from the fovea and the anatomical
�ndings during migration have not been described. Multiple studies have shown that even with highly
puri�ed PFCLs, retinal toxicity occurs after just a few days of intravitreal PFCL exposure and an even
shorter period for subretinal PFCL.4–6

In this report, we demonstrate a case of spontaneous resolution of subfoveal PFCL. Examination of the
posterior and peripheral retina just revealed FTMH without any subretinal PFCL droplets following
release. We hypothesize that the surface tension of the PFCL droplet resulted in tangential forces that
created a defect at the fovea. We suggest that the PFCL droplet extruded through this retinal defect into
the vitreous cavity, where it remained undetected, but was subsequently removed during silicone oil
removal. The possibility of retinal hole formation due to chronic subretinal PFCL retention with a very thin
overlying retina has been reported in the literature.
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Ghoraba et al,7 revealed spontaneous formation of macular holes in 2 patients. In those 2 patients,
subfoveal PFCL droplets disappeared. Also, Tanabu et al,8 reported a case of macular hole secondary to
subfoveal per�uorocarbon that subsequently closed after its spontaneous resolution. This occurred after
doing a vitrectomy for traumatic retinal detachment. They speculated that the retinal structure in the
macula was fragile. Thus, subretinal PFCL droplets were likely to release more easily. Also, they explained
that in eyes in which the internal limiting membrane has already become detached or removed PFCL
droplets are more likely to be spontaneously discharged.

Toth et al, reported a large PFCL bubbles spontaneously migrated from the fovea in a downward direction
or a subretinal PFCL droplet subsequently disappeared from the central fovea, resulting in improvement
of the retinal structure 9. Also, Oellers et al.10 postulated that the PFCL droplet discharged through a
transient hole created in the thinned retina overlying the droplet spontaneously, which later closed leaving
the macula �at & atrophic.

OCT was important tool especially for follow up those patients & for the differential diagnosis of retained
subretinal �uid, subretinal SO, sticky silicone oil and subretinal PFCL due to their differences in viscosity,
density and surface tension. Entrapped PFCL bubble has distinct border & retina take the shape of omega
sign (Ώ) thus the angle between RPE & neurosensory retina at base of PFCL bubble is acute and retinal
layers can't be identi�ed above PFCL droplet as whole retina were being squeezed with hyper-re�ective
shadow at the choroid.7

As regard VA, it was dramatically improved in our patient after release PFCL droplet & closure of MH and
reached 0.7. This agree with Oellers et al.,10 who reported in their case VA improvement to 20/70 at 6
weeks following oil removal, with sustained retinal attachment, absence of any retained PFCL, and
continued improvement of the retinal contour and microarchitecture.

The mechanism of this unusual event is rarely reported in literature and poorly recognized as different
behaviors and scenarios of submacular PFCL droplets may occur. In the future, improved understanding
of the mechanisms of spontaneous resolution may enable the development of nonsurgical or minimal
invasive techniques to remove subfoveal PFCL.
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Figures

Figure 1

a) colored fundus photography showing subfoveal PFCL droplet b) OCT showing Ώ sign
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Figure 2

OCT showing development of FTMH
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Figure 3

OCT horizontal & vertical HD raster scan showing closure of MH with improvement of microarchitecture
of retina 


