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Abstract: Perfluorocarbon liquids (PFCL) have transformed the surgical approach to complex
retinal detachments, but their use can be complicated by subretinal retention. Migration of
peripherally located subretinal PFCL towards the fovea is well established, but spontaneous
resolution of subfoveal PFCL without surgical evacuation or displacement has rarely been
described. We present a case of a large single retained subfoveal PFCL droplet following
vitrectomy with membrane peeling, inferior relaxing retinectomy, and silicone oil tamponade
that demonstrated spontaneous resolution 3 weeks postoperatively, with subsequent anatomic and
visual improvement. No residual subretinal PFCL was noted, and we hypothesize that the PFCL
droplet spontaneously extruded through a transient hole created in the thinned retina overlying
the droplet, which subsequently closed spontaneously. Further understanding of the mechanisms
of PFCL migration and resolution may facilitate improved treatments for this complication.
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Introduction
The unique chemical and physical properties of perfluorocarbon liquids (PFCL) have
enabled internal displacement of subretinal fluid and stabilization of mobile retina,
transforming the surgical approach to complex retinal detachments. Despite these
advantages, use of PFCL may be complicated by inadvertent retention of PFCL droplets
in the subretinal space.1 Subfoveal PFCL may be visually significant, and prompt
surgical removal or displacement is indicated according to the visual prognosis.2 While
peripheral subretinal PFCL can often be observed, migration of peripherally located
droplets towards the fovea is well recognized, although the mechanisms of migration
remain unknown.3 Spontaneous resolution of subfoveal PFCL without surgical evacuation or displacement has rarely been described.4 We present a case of a large single
retained subfoveal PFCL droplet that demonstrated spontaneous resolution 3 weeks
postoperatively.

Case report
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A 72-year-old man was referred with a history of recurrent retinal detachment in the
right eye (Figure 1A) repaired with prior vitrectomy and subsequent encircling scleral
buckle, vitrectomy, and silicone oil. Upon referral, he was noted to have counting fingers visual acuity with a recurrent macula-involving retinal detachment under silicone
oil with diffuse posterior and anterior preretinal grade C proliferative vitreoretinopathy.
Retinal detachment repair was subsequently performed with 23-gauge vitrectomy,
extensive peeling of preretinal posterior and anterior membranes, stabilization of the
posterior pole with PFCL (Perfluoron®, Alcon, Fort Worth, TX, USA), 180° inferior relaxing retinectomy, laser photocoagulation, and 1,000 centistoke silicone oil
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Figure 1 Spectral domain optical coherence tomographic images with corresponding scanning laser ophthalmoscopic images of the left macula.
Notes: (A) Preoperatively, the retina is detached under silicone oil. (B) At 1 week following recurrent retinal detachment repair, the retina remains attached with a large
subfoveal PFCL droplet. There is a focal area of severe thinning with a possible retinal defect (arrowhead) overlying the droplet. (C) At 3 weeks following repair, without any
surgical intervention, the retina remains attached, but the PFCL droplet is no longer identified and is replaced by granular changes at the outer retina with a restored foveal
contour. (D) By 3 months following repair, these granular changes have improved, with visualization of outer retinal structures.
Abbreviations: PFCL, perfluorocarbon liquid; RD, retinal detachment; POW, postoperative week; POM, postoperative month.

tamponade. On postoperative day 1 and then at postoperative
week 1, the patient had counting fingers vision with retinal
attachment under silicone oil, but a large subfoveal PFCL
droplet was noted on ophthalmoscopy and confirmed with
optical coherence tomography (OCT) imaging, which
revealed a focal area of severely thinned retinal tissue overlying the droplet (Figure 1B). The decision was made with the
patient to proceed with surgical displacement of the subfoveal
PFCL droplet, but for personal reasons, he required delaying
surgery until the third postoperative week. On postoperative
518
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day 21, in the preoperative holding area, he casually noted
sudden improvement in his vision 2 days prior. Ophthalmoscopy was performed, demonstrating absence of previously
seen subretinal PFCL at the fovea, at the retinectomy edge,
or anywhere in the subretinal space. OCT performed that day
revealed a restored foveal depression with focal outer retinal
granulation and thinning (Figure 1C). Without any surgical
intervention, these architectural changes improved over the
subsequent months, with restoration of the ellipsoid zone
band at the fovea (Figure 1D). His visual acuity remained
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at the counting fingers level until removal of his silicone oil
4 months following placement. Subretinal or intravitreal
PFCL was never identified, including intraoperatively during
oil removal. His visual acuity improved to 20/150 at one day
following oil removal and 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.

Discussion
Subretinal PFCL retention is a well described complication
following its use in retinal detachment repair. 1 While
migration of subretinal PFCL toward the fovea is a recognized phenomenon,3 spontaneous resolution of subfoveal
PFCL has rarely been described. In one recent report, a cluster
of subfoveal PFCL droplets spontaneously migrated to the
inferior subretinal periphery after being stable for several
years following retinal detachment repair.4 To the authors’
knowledge, no other reports of spontaneous subfoveal PFCL
resolution have been documented.
In this report, we demonstrate a second case of spontaneous resolution of subfoveal PFCL. Surprisingly, careful
inspection of the posterior and peripheral retina did not reveal
any subretinal PFCL droplets following resolution, including
at the retinectomy edge. It is possible that the single large
PFCL droplet separated into smaller subretinal droplets that
were not ophthalmoscopically visible, but we feel this is
unlikely, as even small PFCL droplets in the subretinal space
are usually seen. It may be possible that the large PFCL
droplet was hidden by other structures, but we feel this is
also unlikely given the successful reattachment without recurrent proliferative vitreoretinopathy and a clear view under
silicone oil. Alternatively, PFCL droplets may have migrated
through the subretinal space past the retinectomy edge into
the vitreous cavity, but we think this is also unlikely given the
sustained retinal attachment including at the lasered retinectomy edge. Rather, we hypothesize, based on a putative defect
identified on OCT within the thin retina overlying the PFCL
droplet (Figure 1B, arrowhead) that the surface tension of the
PFCL droplet resulted in tangential forces that, compounded
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by accompanying peeling of preretinal proliferative vitreoretinopathy membranes, resulted in a focal overlying 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 entertained in the literature.5
In our case, we hypothesize that resolution of the tangential
forces after extrusion of the PFCL droplet led to spontaneous
closure of the hole, resulting in a course of granulation and
closure similar to that seen following full-thickness macular
hole repair.
This case demonstrates that resolution of subfoveal
PFCL can occur spontaneously either through presumed
extrusion into the vitreous cavity or, as has been previously
reported, through peripheral migration in the subretinal space.
The mechanism and triggering forces of these rare events are
poorly understood, and we advocate prompt surgical removal
or displacement of subfoveal PFCL. In the future, improved
understanding of the mechanisms of spontaneous resolution
may enable the development of nonsurgical methods to
displace subfoveal PFCL.
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