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Purpose: Perfluorocarbon liquids (PFCL) are routinely used in vitreoretinal surgery to flatten the retina and push subretinal fluid. 
Perfluorocarbon liquid retention is a common complication of vitreoretinal surgery. While retention in the posterior chamber can lead 
to an inflammatory response, PFCL in the anterior chamber has been shown to be generally well tolerated.
Patients and Methods: This report summarizes the findings and treatment of a patient with pathologic myopia and a history of 
retinal detachment in the left eye repaired with pars plana vitrectomy presenting with one week of blurry vision in the left eye. He was 
found to have an initial intraocular pressure of 54 mmHg in the left eye along with 1+ conjunctival injection, fine and medium-sized 
keratic precipitates on the cornea, and 30 cells per high power field. Additionally, there was a retained perfluorocarbon liquid bubble in 
the anterior chamber from his original retinal detachment repair surgery.
Results: After being started on topical steroids and pressure lowering medications, the patient had persistent inflammation and 
elevated intraocular pressures. The patient’s anterior uveitis and elevated intraocular pressure resolved with removal of the perfluor
ocarbon liquid bubble by anterior chamber tap.
Conclusion: Retained PFCL in the anterior chamber can cause anterior uveitis and can be promptly treated by removal.
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Introduction
Perfluorocarbon liquids (PFCL) are commonly used as an adjunct for vitreoretinal surgery. Developed in the 1980s, 
PFCLs present many advantages in posterior segment surgery given its high specific gravity. For example, with a specific 
gravity of between 1.7 and 2.3 g/cm – a higher density than water – PFCLs can flatten the retina and anteriorly push 
subretinal fluid, significantly reducing the need for posterior drainage retinotomy.1 Similarly, PFCL use offers low 
viscosity and the most visible optical interface, allowing for easy surgical manipulation and its complete removal at the 
end of surgery.2 Still, despite these surgical advantages, post-operative retention of PFCL is a common complication of 
vitreoretinal surgery.2,3

Retained PFCL has been extensively studied. In animal models, intravitreal placement of PFCL for 48 hours 
produced no adverse effects, and 6-month follow-up showed no adverse histologic changes related to small amounts 
of residual PFCL.4 In the posterior segment, clinical and histopathologic findings in patients with retained PFCL has 
demonstrated an inflammatory response – particularly in younger patients with considerable residual vitreous – though 
this inflammatory response resolves upon removal of PFCL.5 Meanwhile, anterior retention of PFCL in the anterior 
chamber has been shown to be well-tolerated without adverse effects for periods as long as nine years after surgery.2

Here we report one case of a patient with anterior uveitis in the setting of retained PFCL in the anterior chamber after 
retinal detachment repair. The presence of the PFCL in the angle, combined with prompt resolution of uveitis following 
removal of the bubble, strongly suggests that the PFCL incited the inflammation. Although previous reports demonstrated 
no adverse effects of PFCL in the anterior chamber, we hypothesize in this case that impurities in the PFCL may have 
contributed to the uveitis.
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Case Presentation
A 43-year-old man with a history of pathologic myopia presented to the ophthalmology clinic for evaluation of blurry 
vision. Seven years prior he had had a retinal detachment in his left eye while living in China that was repaired with 
a pars plana vitrectomy and silicone oil. Shortly after the primary repair, his retina re-detached and was reattached using 
gas tamponade. He reported that his repair was complicated by two to three weeks of elevated intraocular pressure (IOP) 
that required a hospital stay and was treated with drops and an anterior chamber paracentesis. He experienced no further 
episodes of elevated intraocular pressure, blurry vision, or inflammation prior to presenting to the clinic.

On presentation, he described one week of episodes of blurry vision in his left eye that lasted about an hour. After the 
initial episode, he was evaluated by an outside ophthalmologist, at which point his IOP was 54 mm Hg in his left eye. At 
that time, the episodes of blurry vision were thought to be secondary to high intraocular pressures and he was started on 
latanoprost 0.005% once nightly, brimonidine 0.2% three times daily, dorzolamide 2%/timolol 0.5% twice daily, and oral 
acetazolamide 250mg four times daily for two days. He was then referred to our clinic for evaluation.

On exam, best-corrected Snellen visual acuity was counting fingers at three feet in the right eye and 20/50 +1 in the 
left eye, and intraocular pressures were 13 mm Hg and 17 mm Hg respectively. Extraocular movements were full, and 
pupils were equal, round, and reactive to light and accommodation. Examination of the right eye revealed a 3+ opalescent 
central nuclear sclerosis cataract. Examination of the left eye revealed 1+ conjunctival injection, fine and medium-sized 
keratic precipitates on the cornea, 30 cells per high power field, and a well-positioned posterior chamber intraocular lens 
without prominent lens particles. There was no focal corneal haze. Posterior examination of left eye was notable for 
a staphylomatous appearance and pigmentary changes consistent with myopic degeneration and prior retinal detachment 
surgery with no vitreous haze or cells. Gonioscopy of the left eye revealed a PFCL bubble in the inferior angle and 
peripheral anterior synechiae in the temporal angle (Figure 1). He was then started on prednisolone acetate 1% eye drops 
every hour in the left eye with planned follow-up in one week.

At the following visit ten days later, his intraocular pressure in the left eye was 14 mm Hg. Corneal sensation tested at 
that time was normal. His inflammation was decreasing, with few keratic precipitates on the left cornea, and 10–15 cells 
per high power field and a PFCL bubble still in the anterior chamber. He was transitioned to prednisolone eye drops six 
times daily in the left eye for two weeks and then tapered to four times daily for two weeks.

One month later, the patient’s intraocular pressure in the left eye was 15 mm Hg. On examination he still had 5–10 
cells per high power field, with a PFCL bubble in the anterior chamber. Given the persistent inflammation, an anterior 
chamber tap was performed to remove the PFCL bubble in case it may be inciting the uveitis. The PFCL bubble was 
successfully removed, and he was continued on prednisolone drops four times daily in the left eye with a four-week taper.

Figure 1 Slit lamp photo with gonioscopy of the patient’s anterior chamber demonstrating a retained PFCL bubble (black arrow) in the angle.
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At the subsequent visit one month later, the patient had self-discontinued his prednisolone drops after two weeks 
because of symptom improvement. On examination, his inflammation was markedly decreased, with 2–5 cells per high 
power field in the anterior chamber and no keratic precipitates on the cornea (Figure 2). Gonioscopy revealed no residual 
PFCL in the angle or in the anterior chamber. Since that visit approximately 2 years ago, the patient’s inflammatory status 
has been quiet on all subsequent visits, he is off all anti-inflammatory and pressure drops, and he feels that his eye has 
returned to its baseline status. He has also now undergone cataract extraction and intraocular lens placement in the 
right eye.

Discussion
PFCLs are industrially produced compounds that are not found in nature. While in the United States and North America 
perfluoro-n-octane (PFO) is the most commonly used PFCL, a wide variety of PFCLs have been used in ophthalmology, 
including perfluorodecalin (PFD), perfluorotributylamide (PFTB), and perfluorooctylbromide (PFOB), among others. 
Rates of retention of PFCLs in the anterior chamber after complex retinal detachment surgery vary amongst the different 
PFCLs, resulting in varying rates of corneal abnormality and elevated IOP.6

While we are not able to fully confirm which specific PFCL was found retained in this patient, we presume it to be the 
cause of the anterior uveitis given the prompt resolution of inflammation after its removal. Persistent inflammation has 
not been seen with other cases of retained PFCL in the anterior chamber, suggesting that there may be another component 
contributing to his presentation.7 Importantly, PFCL-induced ocular inflammation has been tied closely to the purification 
and chemical stability of PFCLs. As impure formulations of both PFD and PFOB have been shown to cause severe 
retinal inflammation and detachment, we hypothesize that impurities in the retained PFCL may have contributed to the 
anterior uveitis.8 Another possible element to this presentation, is the presence of breakdown products of the PFCL. 
Given the long interval between the patient’s inflammation and the original surgery, the gradual accumulation of 
breakdown products of PFCL could be responsible, as suggested in other studies with late onset inflammation due to 
retained PFCL.9 We also surmise that the PFCL bubble may have migrated to the anterior chamber relatively recently 
before presentation, accounting for the acuity of symptoms.

While the presentation of anterior uveitis with elevated intraocular pressures is often associated with viral etiologies, 
we believe his clear cornea with normal corneal sensation, resolution of symptoms without antiviral agents, and lack of 
recurrence for more than two years make this less likely. Medication-induced etiologies for the inflammation are 
a possible etiology, although less likely as this would not explain the elevated intraocular pressure or vision changes 
prior to his first presentation. A glaucomatocyclitic crisis is another possible etiology to explain both the elevated 
pressures and inflammation but would not typically present with a granulomatous uveitis. Auto-immune causes such as 
HLA-B27 are unlikely due to the lack of recurrence and elevated intraocular pressure. With these considerations in mind, 

Figure 2 Slit lamp photo of the patients anterior chamber demonstrating no anterior chamber cell or flare and resolved keratic precipitates on the cornea.
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and the prompt resolution of symptoms with the removal of the PFCL bubble, this patient was diagnosed with an acute 
anterior uveitis due to retained PFCL in the anterior chamber angle.

Abbreviations
PFCL, perfluorocarbon liquids; IOP, intraocular pressure; PFD, perfluorodecalin; PFO, perfluoro-n-octane; PFOB, 
perfluorooctylbromide.
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