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A B S T R A C T

Purpose: To report the successful closure of full-thickness macular hole (MH), using an office-based intravitreal
gas injection, in two eyes having undergone prior pars plana vitrectomy (PPV).
Observations: Patient 1 presented with acute loss of visual acuity to 20/300 in the left eye 5 months following
PPV for fovea-off rhegmatogenous retinal detachment; MH was confirmed by examination and optical coherence
tomography (OCT). 0.6 cc of 100% C3F8 gas was injected, with subsequent MH closure following one week of
face-down positioning. Patient 2 presented with right eye visual acuity of 20/60 one month following PPV for
optic nerve pit-associated maculopathy; MH was confirmed by examination and OCT. 0.85 cc of 100% C3F8 gas
was injected in the office, with subsequent MH closure following one week of face-down positioning.
Conclusions and importance: MH management in previously vitrectomized eyes has traditionally been repeat PPV
with internal limiting membrane peeling, fluid-air exchange, and expansile gas exchange. Intravitreal gas in-
jection, in an office-based setting, is a viable clinical approach to close MH in some previously vitrectomized
eyes.

1. Introduction

Macular hole (MH) is a well-recognized clinical entity whose for-
mation is primarily attributed to vitreomacular traction, as originally
described by J. Donald Gass in the pre-optical coherence tomography
(OCT) era.1 Pioneered in the 1990s, a standard management approach
includes pars plana vitrectomy (PPV), with or without peeling of the
internal limiting membrane (ILM).2 However, MH can also occur in the
absence of vitreous traction2 as evidenced by the development of MH in
eyes having previously undergone PPV.3,43,4 The current standard ap-
proach to managing MH following PPV is to repeat PPV with concurrent
ILM peeling. In the current report, two cases of MH in previously vi-
trectomized eyes were successfully closed following an office-based
intravitreal injection of expansile gas.

2. Findings

2.1. Case 1

A 60-year-old male with type 2 diabetes mellitus receiving

intravitreal anti-vascular endothelial growth factor (VEGF) injections
for diabetic macular edema (DME) in the left eye developed acute onset
photopsias and floaters six days following an intravitreal aflibercept
injection. The patient was diagnosed with a fovea-involving rhegma-
togenous retinal detachment (RRD) (Fig. 1A). Best prior visual acuity
(VA) while receiving anti-VEGF injections was 20/25; VA at RRD di-
agnosis was 20/400. The patient underwent RRD repair with PPV and
encircling scleral buckle placement one day following RRD diagnosis
without concurrent ILM peeling. Due to persistent DME post-opera-
tively, the patient resumed anti-VEGF intravitreal injections four
months following RRD repair. One month after the first intravitreal
anti-VEGF injection following RRD repair, corresponding to 5 months
following RRD repair, the patient presented with acute onset scotoma
centrally with VA of 20/300. Ophthalmoscopic examination and OCT
imaging identified the presence of a full thickness MH (Fig. 1B). Office-
based MH closure was attempted with injection of 0.6 cc of 100% C3F8
gas with concurrent anterior chamber paracentesis for normalization of
intraocular pressure (IOP). Bubble expansion resulted in greater than
40% gas fill in the vitreous cavity. The patient was instructed to
maintain face down positioning for one week. Evaluation 7 days
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following intravitreal gas injection demonstrated MH closure (Fig. 1C).
Three weeks later he resumed anti-VEGF treatments, with subsequent
gradual VA improving to 20/40 by 6 months post-MH closure (Fig. 1D).

2.2. Case 2

An otherwise healthy 19-year-old male presented with VA of 20/
100 and distorted vision in his right eye. Examination revealed a pro-
minent optic nerve pit with associated maculopathy involving in-
traretinal and subretinal fluid extending through the fovea (Fig. 2A).
PPV was performed with concurrent ILM peeling, fluid-air exchange,
and expansile gas exchange. One month following PPV with ILM
peeling, VA had improved to 20/60, however, a new full thickness MH
was identified on examination and OCT (Fig. 2B). Office-based MH
closure was attempted with injection of 0.85 cc of 100% C3F8 gas with
concurrent anterior chamber paracentesis for normalization of the IOP.
Bubble expansion resulted in a greater than 80% gas fill in the vitreous
cavity. The patient was instructed to maintain face down positioning for
one week. OCT 8 weeks following intravitreal gas injection demon-
strated MH closure with improvement of VA to 20/40 (Fig. 2C). Follow-
up visit two years later demonstrated VA improvement to 20/30
(Fig. 2D).

3. Discussion

Successful closure of MH with clinic-based intravitreal gas injection
has been described for MH in non-vitrectomized eyes, especially in the
setting of vitreomacular traction.8,98,9 MH following PPV is an un-
common clinical entity and data related to its management are limited.
Successful closure of MH in previously vitrectomized eyes has been
reported with repeat PPV, simultaneous ILM peeling, fluid-air ex-
change, and expansile gas exchange.2,5–7 Compared to repeat PPV,
office-based intravitreal gas injection has the advantage of being a
readily performed procedure, possibly with lower risk of peri-operative
complications.9,10 In the current manuscript, two cases of MH devel-
oping following PPV were successfully closed with clinic-based 100%

C3F8 intravitreal gas injection with prescribed face down positioning
for one week.

There are at least two notable differences between the current cases.
First, one case underwent ILM peeling during the initial PPV and one
did not. A previous analysis of 423 eyes having undergone PPV with
ILM peeling reported that 2 eyes subsequently developed centrally lo-
cated MH postoperatively; the authors postulated that ILM peeling may
have resulted in Müller cell trauma, glial structural damage, and sub-
sequent development of full-thickness MH.11 Second, the MH widest
widths of the two current cases were remarkably different, at 53 and
763 μm. While MH closure can be achieved with or without ILM re-
moval,11,12 it is still unclear precisely which patients may benefit from
ILM removal. Similarly, the current series does not define which pa-
tients may, and which may not, achieve MH closure without returning
to the operating room. Larger series are needed to better understand
which patients may benefit from the less invasive procedure described
in the current series and still achieve similar MH closure rates as could
be achieved by returning to the operating room.

Pneumatic retinopexy for RRD repair typically involves injection of
less than 0.6 cc of C3F8. Because C3F8 is expected to expand approxi-
mately 4-fold over 48–72 hours, injection of 1 cc C3F8 has been re-
ported to cause severe IOP elevation.13 However, these reports focus on
the experiences of eyes with formed vitreous where there may be lim-
ited volume for gas to expand. In comparison, within an eye that has
undergone PPV, the aqueous filling the vitreous cavity can theoretically
readily egress from the eye through the anterior chamber angle while
the patient is in a prone position and the apex of the gas is at the ma-
cula.

4. Conclusion

The current two cases illustrate the successful management of MH,
which formed following PPV, with intravitreal injection of 100% C3F8
gas with one week of face down positioning. Office-based intravitreal
gas injection may be a viable clinical approach to consider that may
have advantages over repeat PPV.

Fig. 1. Optical coherence tomography line-scans of Patient 1 at time of rhegmatogenous retinal detachment (RRD) diagnosis (A), at time of full thickness macular
hole (MH) diagnosis measuring 53 μm in widest width five months following RRD repair (B), seven days post-0.6 cc 100% C3F8 gas intravitreal injection demon-
strating MH closure (C), and six months post-successful MH closure (D).

Fig. 2. Optical coherence tomography line-scans of Patient 2 at time of presentation with optic pit-associated maculopathy (A), at time of full thickness macular hole
(MH) diagnosis measuring 763 μm in widest width one month following pars plana vitrectomy and internal limiting membrane peeling (B), one week post-0.85 cc
100% C3F8 gas intravitreal injection demonstrating MH closure (C), and two years post-successful MH closure (D).
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Patient consents

Consent to publish the case series was not obtained due to an ex-
isting institutional review board approval for retrospective analyses.
This report does not contain any personal information that could lead to
the identification of the patient.

Institutional review board

Institutional review board approval (Houston Methodist Hospital)
was obtained.
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