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A Rare Case of Anterior Chamber SF6 Gas as a
Complication of Pneumatic Retinopexy
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Abstract

Pneumatic retinopexy is a surgical option for the treatment of retinal
detachment. Although it is a generally safe procedure, it can be asso-
ciated with a number of complications. We report a case of a 52-year-
old man with a history of penetrating keratoplasty for keratoconus
who underwent sulfur hexafluoride pneumatic retinopexy for a left
acute thegmatogenous macula-on retinal detachment. During the pro-
cedure, the patient suffered from a rare complication, a gas bubble
that completely filled the anterior chamber during a pressure releasing
paracentesis. The complication was successfully managed by extract-
ing the gas with a cannula technique. In this case report, we discuss
the current literature, possible etiologies and an approach to success-
ful management for this rare complication.
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Introduction

Pneumatic retinopexy (PR) is a trans-conjunctival surgical
procedure for the treatment of primary rhegmatogenous reti-
nal detachment (RD). Prior studies report PR combined with
trans-conjunctival cryotherapy has a 90% success rate for the
treatment of rhegmatogenous RD at 6 months [1]. Although
PR is a safe procedure, adverse events have been described in
the literature. Potential complications attributed to PR include
subconjunctival gas, treatment failure, multiple gas bubbles,
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delayed subretinal fluid absorption, new retinal breaks, sub-
retinal gas injection, vitreous inflammation, endophthalmitis
and gas in the previtreous space [2]. PR can be advantageous
compared to scleral buckling and vitrectomy as the procedure
is less invasive, has fewer significant complications and does
not require hospital admission [2]. We report of a rare com-
plication of gas in the anterior chamber (AC) during PR and
demonstrate our successful management approach for this rare
complication.

Case Report

A 52-year-old man was referred for the surgical treatment of an
acute (1-day history) rhegmatogenous RD in the left eye. The
patient underwent penetrating keratoplasty (PK) in the same
eye 10 years previously for keratoconus. Best corrected visual
acuity was 20/20 in the right eye and 20/40 OS. Slit lamp and
fundal examination were unremarkable in the right eye. There
was no an iridotomy in the left eye where the lens was trans-
parent and stable. Fundus examination revealed a 2 o’clock
retinal tear with a limited (3 clock hours) superotemporal RD
with an attached macula and vitreous. PR was performed the
following day. After cryopexy, a superior paracentesis was pet-
formed and 0.3 mL of aqueous drained from the AC. Undiluted
sulfur hexafluoride (SF6) (0.5 mL) was injected via the pars
plana infero-temporally. Upon examination, the central retinal
artery was non-perfused; hence more AC aqueous was drained
from the paracentesis. Upon performance of the AC draining,
a gas bubble completely filled the AC (Fig. 1). The gas bubble
was successfully managed by removal with a cannula (Figs.
2, 3) and the patient was given instructions on correct posi-
tioning. The retina was attached 3 days after procedure, but a
new tear associated with vitreous hemorrhage developed after
1 month which was successfully managed with a vitrectomy
without further adverse clinical events.

Discussion

PR is a relatively non-invasive and rapid procedure useful in
the management of selected cases of rhegmatogenous RD.
Since its introduction in 1986 [1], PR has become an alter-
native surgical technique to scleral buckling (SB) and pars
plana vitrectomy (PPV) in uncomplicated RD with superior
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Figure 1. Gas filling the anterior chamber after the drainage of aque-
ous. Surgeon’s view, left eye. Note a small amount of subconjunctival
gas in the site of injection (indicated by the black star).

retinal breaks. The advantages of PR in comparison with SB
and PPV are reduced invasiveness, surgical times, major com-
plications, treatment costs and no requirement for hospital ad-
mission [2].

Although PR is a safe procedure, several complications
including subconjunctival or subretinal gas, vitreous hemor-
rhage, new retinal breaks, treatment, proliferative vitreoretin-
opathy and delayed reabsorption of subretinal fluid have been
described [3, 4]. Less frequent complications include endoph-
thalmitis, macular folds, angle-closure glaucoma, macular
hole, vitreous loss, iris and vitreous incarceration at the para-
centesis, cystoid macular edema, macular pucker, choroidal
detachment, myopic shift, ischemic optic neuropathy, retinal
vascular occlusion and gas entrapment in pre-hyaloid space
and/or in AC.

A literature search was undertaken to identify reports of
PR complicated by AC gas. Electronic literature searches were
performed using PubMed and Google Scholar. Search terms
were “pneumatic retinopexy” AND “anterior chamber” AND
“gas”. Following this search, the references of identified arti-

Figure 2. Extraction of gas using a cannula. Surgeon’s view, left eye.
A cannula is introduced through the superotemporal paracentesis (indi-
cated by the black arrow) and the gas is completely removed. Intravit-
real gas evident superonasally (indicated by the white star).
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Figure 3. Post successful management of gas in the anterior chamber.
Surgeon’s view, left eye. Intravitreal gas evident superonasally (indi-
cated by white star).

cles were further reviewed to identify additional relevant arti-
cles. Our search found a limited number of articles describing
AC gas entrapment as a complication of PR, with only two re-
ported cases in the current literature [5, 6]. Gas in the AC after
PR is thought to be an extension of pre-hyaloidal gas entrap-
ment. In 2001, Taher and Haimovici reported a case of migra-
tion of gas to the AC in a phakic eye after PR [5]. They hypoth-
esized that the gas was injected in the virtual space between
the lens and the anterior hyaloid (canal of Petit). The forceful
injection of a relatively large volume (0.6 mL) of gas in this
small space created a pressure gradient leading to a zonular
dehiscence and consequent AC gas entrapment.

In 2011, Tan et al described a case of AC gas bubble of a
young phakic patient who underwent PR [6]. However, they
postulated that rather than zonular dehiscence, the loss of
aqueous from the AC is the most likely precipitating factor by
causing a sudden, large pressure gradient that favors anterior
migration of the gas. The authors reached this conclusion be-
cause their patient was younger (45 vs. 62 years), so zonules
should have been more resistant. Similarly, in their case, no
significant zonular dehiscence or phacodonesis was noted after
the migration of the gas bubble, a relatively small volume of
gas was injected (0.3 vs. 0.6 mL) and finally migration of gas
occurred only after paracentesis was performed.

Our patient is a phakic and relatively young man, in the
absence of previous ocular trauma or iridotomy. The migra-
tion of the gas occurred after the second paracentesis and we
did not observe zonular dehiscence or phacodonesis after an-
terior gas migration. In agreement with Tan and co-workers,
we hypothesize that a gas bubble, regardless of its volume,
where accidentally injected into the canal of Petit, can migrate
anteriorly if there is the formation of a large pressure gradient.
The sudden loss of aqueous immediately after a paracentesis
and consequent pressure drop in AC pressure can create this
large gradient.

PR is a useful surgical technique in selected cases of rheg-
matogenous RD, but it is not complication-free. Vitreoretinal
surgeons must keep in mind that anterior gas migration, al-
though rare, is a potential complication of PR. Paracentesis,
although beneficial, is a crucial moment in the procedure and
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should be gently performed when there is a gas bubble poten-
tially trapped within the pre-hyaloid space.
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