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Abstract 

Introduction: To demonstrate, with the aid of retinal imaging, an abnormal post-operative 

macular appearance caused by the presence of a “fragmented” pre-retinal bubble of oc-

tafluoropropane (C3F8) masquerading as retained subretinal perfluorocarbon liquid (PFCL). 

Methods: This is an interventional case presentation. Results: Colour fundus photography 

high-resolution spectral domain-optical coherence tomography (SD-OCT) and clinical pro-

gress demonstrate that the abnormal reflex was caused by the presence of a small fragment 

of C3F8 becoming lodged at the pre-foveal area. Conclusion: Submacular entrapment of vari-

ous substances used during vitrectomy has been described in a number of case reports and 

case series. To our knowledge, this is the first described case of a retained fragment of fluoro-

carbon gas trapped at the macula following successful retinal detachment repair and highlights 

a previously unreported cause of an abnormal foveal appearance. However, clinical ex-
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amination together with the use of SD-OCT is helpful in differentiating the appearance from 

that seen in other retained vitrectomy adjuncts. © 2019 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Although first described in 1973 [1], expansile gases are now commonly used during pri-
mary retinal detachment repair, and longer-acting tamponade agents such as octafluoropro-
pane (C3F8) can be used in the treatment of giant retinal tear-associated retinal detachment 
when the macula is still preserved [2]. Perfluorocarbon liquid (PFCL) represents a significant 
adjunct in the treatment of the aforementioned type of retinal detachment and although its 
intraoperative role is important, several intra- and post-operative complications associated 
with its use have been reported in the literature [3]. These include post-operative PFCL reten-
tion, retinal slippage, and toxicity [4]. 

We herein demonstrate, with the aid of retinal imaging, an abnormal post-operative mac-
ular appearance caused by the presence of a “fragmented” pre-retinal bubble of C3F8 masquer-
ading as retained subretinal PFCL. 

Case Report 

A 60-year-old man presented to our institution with a right macula-off rhegmatogenous 
retinal detachment caused by a temporal giant retinal tear. Visual acuity was hand movements 
in the affected eye. He underwent a three-port 23-gauge pars plana vitrectomy with the use of 
PFCL and an endolaser, followed by 12% C3F8 gas for intraocular tamponade. Six weeks post-
operatively, his vision was 6/60 and the retina was attached with a 20% C3F8 residual gas fill. 
An abnormal foveal reflex was seen with a bubble visible at the fovea (Fig. 1). Based on clinical 
examination, previously published literature about various substances trapped subretinally 
during vitrectomy, and the surgery adjuncts, it was assumed that this bubble consisted of 
trapped PFCL. The infra-red image (Fig. 2a) demonstrated a very distinct hyporeflectant le-
sion at the fovea. A cross-sectional spectral domain-optical coherence tomography (SD-OCT) 
scan through the centre of this point revealed a full-thickness macular hole along with shad-
owing at the level of the choroid (Fig. 2b). This shadow is probably caused by side-scatter of 
the light when it meets the surface of a foreign body present anterior to the macular hole. 
While subretinal PFCL has a distinct appearance, this bubble was not subretinal, thus making 
the differentiation difficult between a gas bubble or PFCL trapped in the margin of a macu- 
lar hole. 

Six weeks later the remaining C3F8 in the vitreous cavity had disappeared, including the 
bubble at the posterior pole. Further SD-OCT imaging confirmed the absence of the hypore-
flectant reflex at the fovea, allowing a normal choroidal appearance in the presence of the 
macular hole (Fig. 2c). At this time, complete fundus examination was possible, allowing ex-
amination of the inferior fundus for a displaced PFCL bubble. Such a finding was not observed, 
confirming that this initially clinically visible bubble could not have been PFCL. In addition to 
this, the patient did not report reappearing of the blurring in his vision when in a supine po-
sition. At this point, taking into consideration the substances used during surgery and the fact 
that the bubble was no longer present, it was concluded that it consisted of a C3F8 bubble. The 
patient subsequently underwent vitrectomy with internal limiting membrane peeling and 
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injection of 12% C3F8 gas. Two weeks post-operatively, the macular hole was closed, and the 
patient’s vision improved to 6/24. 

Discussion 

PFCL is widely used during complex retinal detachment repair associated with giant ret-
inal tears, and retained PFCL is one of the most common complications of its use. When sub-
foveal PFCL is identified, surgical removal is recommended in view of its toxic effects on the 
retina [4]. OCT can be used for the imaging of the PFCL bubbles, demonstrating typical fea-
tures such as retinal pigment epithelium disorganisation and disruption of the external limit-
ing membrane [5]. 

Revising the published literature, there are reports of cases where other substances can 
be trapped subretinally during vitrectomy. Silicone oil particles resemble beads and are 
slightly mobile among subretinal strands by changing the eye position [6]. Triamcinolone 
granules gradually decrease over 2 weeks and resolve completely by 3 weeks, while on follow-
up the retina appears successfully attached and no functional damage is observed, thus not 
necessitating any surgical intervention [7]. 

In our case the foveal bubble observed post-operatively was initially mistaken for re-
tained subretinal PFCL. However, further careful examination together with SD-OCT imaging 
and along with the clinical progress of the finding clearly confirmed this was in fact a fragment 
of C3F8 lodged at the posterior pole. 

Macular hole formation following retinal detachment surgery is not uncommon [8] and 
can be successfully closed following further surgery. In this case we do not believe the bubble 
of gas at the macula contributed to macular hole formation, given that there was no suspicion 
over expansion of the trapped gas bubble, for example due to changes of altitude or use of 
nitrogen monoxide during general anaesthesia. On the other hand, it is likely the macular hole 
allowed this phenomenon to become visible.  

To our knowledge, this is the first described case of a retained fragment of fluorocarbon 
gas at the macula following successful retinal detachment repair and highlights a previously 
unreported cause of an abnormal foveal appearance. We believe the small bubble of gas be-
came anchored in place by the edges of the macula hole, thus allowing the gas bubble to bridge 
over it. Clinical examination together with the use of SD-OCT is helpful in differentiating the 
appearance from that seen in retained PFCL, silicone oil, or triamcinolone. 
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Fig. 1. a Colour fundus photograph of the right eye at the first post-operative review demonstrating a well-

defined yellow foveal appearance with a bubble of retained C3F8. b Magnified image of the macula focusing 

anteriorly on the bubble itself (arrow). Notice that the bubble is trapped at the superior edge of the macu-

lar hole. 

 

 

https://www.karger.com/Article/FullText/499855?ref=1#ref1
https://www.karger.com/Article/FullText/499855?ref=1#ref1
https://www.karger.com/Article/FullText/499855?ref=2#ref2
https://www.karger.com/Article/FullText/499855?ref=3#ref3
https://www.karger.com/Article/FullText/499855?ref=4#ref4
https://www.karger.com/Article/FullText/499855?ref=5#ref5
https://www.karger.com/Article/FullText/499855?ref=6#ref6
https://www.karger.com/Article/FullText/499855?ref=7#ref7
https://www.karger.com/Article/FullText/499855?ref=8#ref8


 

Case Rep Ophthalmol 2019;10:200–204 

DOI: 10.1159/000499855 © 2019 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/cop 

Petrou et al.: Trapped Pre-Macular Bubble of Octafluoropropane Gas 

 
 

 

 

204 

 

Fig. 2. Images at the 6-week post-operative review. a Infra-red image showing a hyporeflective foveal spot. 

b Cross-sectional SD-OCT through the fovea showing a full thickness macular hole. In addition, there is 

shadowing at the level of the choroid (red arrow) caused by the pre-retinal bubble of C3F8. c 12 weeks afetr 

RD repair showing absorption of the gas bubble and normal appearance of Bruch’s membrane and cho-

roidal layers. 
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